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To the READER. 


Courteons Reader. | 
Having the Happineſs of an intimate 
Acquaintance with Mr.Cocker in his life 
time, often ſollicited him to remember his 
Promife 'to the world of Fublifbing his 
Arithmetick, byt-(for Reaſons beſt known 
' tohimſelf) he refuſed it, and. after his 
Death) the Copy falling accidentally into 
my hands, I thought it nat convenient to 
{mother a work of ſo.;conſiderable a mo+ 
ment, not queſtioning but it might be as 
kindly accepted as if it haU'been preſented 
by his own. hand. The Method is Familiar 


of Vulgar Arithmetick; and thou mayſt 
ſpecdily expett his Decimal, Logarithim:- 
tical, 'and Algebraical Arithmet:th, con- 
cerning which thou haſt a further account 
given at th2 end ofthis Book. Inthe mean 
tim Judge favourably of the preſent un- 
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and cafie,diſcovering as well the 'Theorick. 
as the Praftick of that moſt Necefſary. Art 


dertaking,and thou wilt Oblige him, wha 


Mr. Edward Cocker's 


PROEM OR PREFACE. 


% 


Y the ſacred " influence of Diving 

Providence, I have been. inſtru- 

mental to the benefit of many, by 

vertue of thoſe uſeful Arts, Writing and 

Engraving : And do now with the ſame 

wonted alacrity- caſt this my Arithmetical 

Mite into the publick Treaſury ; beſeech-. 

ing the Almighty to grant the like bleſſins 
rotheſe, as to my former labours. 


Seven Sciences ſupremely excellent 

Ave the chizf Stars in Wiſdom's 'Firmament : 

whereof Arithmertick 7s one, whoſe worth 

In beams of Profit aud Delight (hines forth. 

This crowns the reſt : this makes man's mind compleat ; 
This treats of Numbers, and of this we treat. 


I have been often deſired by my intimate. 


* . Friends to publiſh ſomething on this Sub- 


jet; who m1 a pleaſing freedom. have ſig- 
nified ro me that they expetted it would be 
extraordinary. How far Thave anſwered 
their expettations, T know not; but this I 
know, that I have deſiond this work not. 
extraordinary ab(truſe or profeund > but-+ 

A 2 have 


The Proem or Pref; 


have by all means poſſible, within. the cir- 
cumference of my capacity , endequoured 
to render it extraordinary uſeful to all thoje 
whoſe pccaſions ſhall -s G. them to make 
uſe of Numbers. If it be objetted that 
the Books already publiſhed 2 w—_— 
Numbers, are innumerable ; 1 anſwer, that"s 
but 4 ſmall wonder, ſince the Art i infi- 
nite. But that there ſhould be ſo many 
excellent* Trafts of Praftical Arithme- 
tick extant, and ſo little prattis*d, is to me 
a greater wonder : knowing that as Mey 
chandize is the Life of the Weal-publick ; 

fo Prattical Arithmetick, ts the Soul o 
' MAerchandize. Therefore I do ingenuouſly 
profeſs, that in the beginning of this un- 
| dertaking, the numerous concerns of the ho- 

noured Merchants firſt poſſeſ® my conſide- 
ration : and how far I have accommodas 
ted this Compoſure for his moſt worthy ſer- 
vice, let his own profitable experience be 
Judge. 

Secondly, For your ſervice, moſt excel- 
lent Profeſſors, whoſe underſtandings ſoar 
to the ſublimity of the Theory and Pra- 
tice of this noble Science, was this Arith- 
metical Trattate compos*'d : which you may 
pleaſe to employ 4s a monitor to inſtrutt 
your young T yroes, and thereby take occa- 
fron to reſerve your precious moments, 


which 
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| Xawhich might be exhauſted that way, for 
| your mmore #mportant alf airs. © 
VT Thirdly,For yourthe wy Of-ſpring 
lof happy Parents, who will willingly pay the 
(full price of Induſtry and Exerciſe fs thoſe 
s and choice Accompliſhments which 
may contribute to the felicity of your future 
ate. For you" I. ſay (ingemous Prattition- 
(ers) was this Work compoſed , which may 
(prove the pleaſure of your youth, and the 
| of your age. | 
'\ Laftly, for you thepretended Numeriſts 
| this vapouring age, who are more diſin- 
enuouſly witry to propound unneceſſary 
| yueſtions, than ingemouſly judicious to re= 
 folve ſuch as are neceſſary. For you was 
ybis Book, compoſed and publiſhed, 5f you 
ill deny your ſelves ſo much as to mvert 
he ſtreams of your ingenuity, and by ftu- 
zouſly conferring with the Notes, Names, 
rders, Progreſs, Species , Proprie- 
ies, Proportions, Powers , Affetions and 
plications of Numbers delivered herein, 
—_ ſuch Artiſts indeed, as you now on- 
} by ſeem to be. This Arithmetich, ingeni- 
4 obſerved, and diligently prattiſed , 
| Vi# turn to good account to all that ſhall 
concerned in Accompts. All whoſe Rules 
re grounded on Verity, and deliver*d with 
mcerity. The examples are built up gra- 
dually 
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aually from the ſmalleſt conſideration to 
the greateſt. . All the Problemes or. Propo- 
ſitions are well weigh*d, pertinent and clear, 
and not one of them thronghout the Tra#t 


£4 


taken upontruſt ; therefore now, 


#1 


Zoilus and Momw,lye you down and dye, 
For theſe inventions yourwhole force defy. 


Edward Cocker. 
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Courteous Reader, 


0 

Eing- well acquainted with the 
iD deceaſed Author, and finding 
| kin knowing end ſtudions itt 
the Miſteries of Numbers and Algebra, 
of ohh he had ſome chaiſe eManu- 
ſcripts, and a'great ColleF1on of Print- 
ed Authors in ſeveral Languages, T 
doubt not but he hath writ his Arith- 
.anetick ſuitable to his own repens ant 
worthy acceptation , which 1 thought 
to certifie on a requeſt to that purpoſe 
made to him that wiſheth thy welfare, 

and the progreſs of Arts. 
John Collins. 


Novemb.27th.1677. 


This Manual of Arithmetick is recommended to 
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Notation of Numbers. 


L RITHMETICK is an Art of Num- 

bring, or Knowledge which teach- 
eth to number well ; (viz.) the Dodrine: 
of Accompting by Numbers: And there 
are divers ſpecies and kinds of Arithmetick : 
and Geometry, the which we do intend to. 
treat of in order, applying the Principles: 
of the one, to the Detinitions of the other : 
For as Magnitude or Greatneſs is the: ſub-, 
je& 'of Geometry, ſo Multitude or Num- 


ber, is the ſubje& of Arithmetick; and if 
ſo, then their firſt Principles and chief Fun-: 
damentals, muſt have like Definitions ; or 
at leaſt, - a Semblable Congruency. PR 
Il. Number, is that by which the Quan-. 
tity of any thing is Expreſſed or Numbred ;. 
as the Unit is the number by which the quan-, 
tity of one thing is expeclſed or ſaid to be, 
One 


2 Ncetation. Chap. 1. 
one, and two by which it is named two, and 


5talf by which it is named or called half, 
and the Root of 3 by which it is called the | 


Root of 3, the like of any other. 


3. Hence it is that Unit is Number, for | 


the part is of the ſame matter that is his 
whole, the Unit is part of the Multitude of 
Units, therefore the Unit is of the ſame 
matter that is the Multitude of Units ; but 
the matter of the Multitude of Unitsis num- 
ber,therefore the matter of Unit is number : 
for elſe if from a number given, no number 
be fubſtracted, the number given temain- 
eth; tet three be the number given, from 
which aumber ſubſtraQt, or take away one 
(which as ſome conceive is no number) 
therefore the number given remaineth, that 
is - ſay, there remaineth three, which is ab- 
ſurd. 

' 4. Hence it will be convenient to exa- 
mine from whence number hath its Riſe or 
Zepinning; Moſt Authors maintain that 
Unit is the beginning of number, and. it 
ſelf nonumber; butlooking upon the Prin- 
wv and Definitions in the firft rudiments 
of Geometry, we ſhall find, that the defi- 
nition of a -point is in no way congruous 
with the definition of an Unit in Arithme- 
tick ; and therefore one, or unit muſt be in 


the bounds or limits of Number, and con- | 


ſequently 
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that A Bbe extended or prol 


Chap. 1. of Numbers. 3 
ſequently the beginning of namber is not to 


| be found inthe number one; wherefore to 


make number and magnitude congruent in 


1 Principles , and like in Definitions , we 


make and conſtitute a Cypher to be the be- 
inning of number , or rather the medium 
tween Increaſing and Decreaſing num- 
bers, commonly called abſolute or whole 
numbers, and negative or fra&tional num- 
bers, between which, nothing can be Ima- 
vined more agreeable to the definition of a 
point in Geometry ; for as a point is an ad- 
junCt of a line, and it ſelf no line, fo is (o) 
Cypher an adjun& of number and' it ſelf no 
number : And as a point in Geometry cannot 
be divided, or increaſed into parts, ſo like- 
wiſe (0) cannot be divided or increaſed into 
parts; for as many points though in num- 
ber infinite do make no line, ſo many (o) Cy- 
phers, though in number infinite do make no 
number, For the line A Bcannot be | A—-B 
Increaſed by the addition of the p 
point . C,neither can the number D| 6 _,, 
be increaſed by the addition of the Fa 
(0) CypherE, for if you add no-| ſum 6 
thing to 6, the ſum will be 6, (O)/, Þ « 
neither increaſing no diminiſhi th 
the number 6, butif it be grant 


bf. 
tothe point C,ſothat AC be made a 5 
- Be. o_ 
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continued Ime, then A B is increaſed by | 
the addition of the point C, in like manner | 
if we grant D. 6 be prolonged to E (0) ſo) 
that D E (60) be a continued number mak-| 


ing 60, then6 is Augmented by the Aid of 
(0)as to the conſtituting the number (60) 
iixty, And furthermore that one or unit is 
material and a number, and that (o) is the 
beginning of number, is proved . by all 
Authors although indirealy, for the Tables 
of Sines and T angents prove one degree to 
bea number, becauſe the Sine of 1 degree 
is 174524 (the Radius being 10000000) 
and the beginning of that Table is (o) and 
to it Anſwereth oooo0 &c. 

5- Hence it is that number is not quanti- 
ty diſcontinued, for allthat which is but one 
quantity, is not quantity disjun& ;, (60) ſ1x- 
ty as it is a number, is one quantity, v:z. 
one number : (60) ſixty therefore as it is 
number, it is not quantity disjun& ; for 
number is ſome ſuch thing in magnitude, as 
humidity in water ; for as humidity extends 
it ſelf through all and every part of VVater, 
ſo Number alated to magnitude, doth extend 
it ſelf through all and every part of magni- 
tude. Alſo as to continued V Vater doth 
anſwer continued Humidity, ſo to a con- 
tinued Magnitude doth anſwer a continued 
Number, As the continued Humidity of 
any 
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any intire Water, ſulffeth the ſame Divi- 


| fron and Diſtindtion. that his V Vater doth ; 
9 ſo the continued Number ſuffereth the ſame 


Diviſion and Diſtinftion that his Magni- 
tude doth. From all which conſiderations 
we might enlarge: a farther digreſſion con- 
cerning Number and Magnitude, by com- 
paring the Definitions of the one,. with the 
Principles of the other, for having found a 
(0) Cyplicr to be anſwerable in Definition 
to a point in Magnitude, we may very well 
conclude that number may be congruent to 
a line; as alſo the Figurative number to be 
conſonant 'in"definition- with a ſuperficies, 
and ſolid,” &c. in the order 'of Geometri- 
cal Magnitudes, | 


6. The Charatters or Notes by which 
Numbers are ſignified, or by which a Num- 
ber is ordinarily expreffed, are theſe fol- 
lowing, (viz.) o Cypher or nothing, 1 
One, 2 Two, 3 Three, 4 Four, 5 Five, 
6 , Six, 7 Seven, 8 Eight, 9 Nine; The 
Cypher which though of it ſelf fignifieth 
nothing, (viz. ) exprefſeth not any certain, 
or known quantity, . but is the beginning, 
Radix or Root of Number, and the other 
nine Figures or Charadters are called figni- 
ficant Figures or Digits. 

7. In Numbers of any ſort, two things 
B 3 are 
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are to be colider 
Numeration. 
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8. Notation teacheth how to deſcribe | 
any Number by certain Notes and Chara- | 


&ers, and to declare the value thereof being 
ſodeſcribed, and that is by Degrees and Pe- 
riods. 

9. A degree conſiſts of three figures, 
(viz.) of three places comprehending Units 
Tens and hundreds, ſo 365 is a degree, 
and the firſt figure (5) on the right hand, 
Rands ſimply for its own value, being Units 
or ſo many ones (v:z.) five; the ſccoud in 
order from the right, ſignifies as many times 
ten, as there are unites contained in it, (viz.) 
ſixty ; the third in the ſame order dipnifies 
ſo many hundreds as it contains units, ſo.will 
the expreſſion of the Number be, three 
hundred ſixty five, alſo 789, is ſeven hun- 
dred eighty nine, &c. 

10, A period is when a Number conſiſts 
of more than three figures, or places, and 
whoſe proper order is to prick or diſtin- 
Suiſh every third place, beginning at the 
right hand, and ſo on to the left ; ſo the 
Number 63452 being given, it will be di- 
ſtinguiſhed thus, 63.4.52, and expreſſed thus 
ſixty three thouſand four hundred fifty two, 
likewiſe 4.578.236.782, being diſtinguiſh- 
ed, as you ſee will. be expreſſed thus, n_ 

thou- 


viz.) Notation and } 
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thouſand five hundred ſeventy eight milli- 
ons, two hundred thirty fix thouſand, ſe- 
ven hundred eighty two. 

11, Number is either Abſolute or Ne- 

Ve. | 

12, An Abſolute, or Intire, whole, In- 
creaſing Number, -is that which by annex- 
ing of another figure or cypher it becomes 
ten times. as much as it ſtood for before; 
and if two figures or cyphers be annexed, 
it makes it a hundred times more than it 
ftood for before. &c. as if you annex tothe 
figure 6 a Cypher, then it will become (60) 

: ſo if two Cyphers be annexed, then 

i6W1l. Le (,600) itx hundred z' and it you do 
annex to it a (4) four, then it will be (64) 
fixty four; and if you annex (78) ſeventy 
cight, it will be then (678) fix hundred ſe- 
venty eight, and ſoon : By annexing more 
figures or cyphers, it will increaſe in adecu- 
ple proportion ad Infinitum. —_ 

13. A Negative, or Broken, Fraftional, 
Decreaſing Number, is that which by pre- 
fixing a point or prick towards the left hand 


its value is decreaſed from ſo many units, to 


ſo many tenth parts of any thing ; and if a 
point and (0) cypher, or a digit be prefix- 
ed, it will be then ſo many hundred' parts, 
and if apoin', and two Cyphers, or digits 
be prefixed, its value is decreaſed to be ſo 

| B 4 many 
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_ thouſandth parts ; @s if you would 
pr 


of a Unit or Integer ; and.if you prefix a 
Point and cypher thus (.03) it is decreaſed 
from 3 Integers to 3 hundredth parts of an 
Integer, and by this means 51. Abſolute by 
prefixing of a point will be decreaſed to 5 1. 
Negative which is 5 tenth parts of a pound, 
equal in value to ten ſhillings ; And ſo by 
prefixing of more Cyphers or Digits, its 
value is decreaſed in a decuple proportion 
ad infinitum. As in the following Scheme 
or rather order of Numbers, we have plac- 
ed (0) Cypher in its due place and order, 
as'it is both the beginning and medium of 
Number ; for going from (0) towards the 
left hand you deal: with Intire, Abſolute, 
Whole, Increaling Numbers. 


Increaſins Numbers. | Decreaſmg Numbers. 
'29 876 543/256 21012345678 976 3 


mamamnnRinpmyg3s[s}nmT CXUXC wg mmm n 

mm'mmm'mmn CY / . X mmm Mmm 
m\mmm / mm 

25 Tay Hs. p 


But going from (0) the place of 1lnits 
towards the Right hand, you meet with bro- 
ken, Nepative, Fradional and Decreaſing 
Num- 


before the figure 3 a point (.) or | 
prick thus (.3) it is then decreaſed from 3 | 
- Units or Integers, to (3) three tenth parts | 
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Numbers. And hence ' it | follows that 
Multiplication increaſeth the produa in 
Abſolute Numbers, but decreaſeth the prc- 
duct in Negative Numbers ; Alſo Diviſion 
decreaſeth the quotient in whole Numbers, 
and iiicreaſeth it in Negative, or Frattional 
Numbers. 3 1 | 

14. An Abſolute, Intire, whole, Increa- 
ſing wumber, hath alwaysa point annexed to- 
wards the right hand, and therefore, 

15. A Negative, Broken, Decimal, 
decreaſin winder: hath alwayes a point 
prefixed before it towards the' left hand. 
When we expreſs Integers, or whole 1:m- 
ber, as 5 pounds, 5 feet, 26 men, we uſuaily 
annex A point, or prick after the namber 


. fee men. inch. 


thus, 5. 5- 26. 347- But when, we expreſs 
Decimals, or Numbers that are denyed to 
be Intire , as decreaſing numbers, we do 
commonly prefix a point or prick before 
the ſaid decimal, or decreaſing number, thus 
(+3) thatis 3 tenths, or 3.primes, .03, that 
is 3 hundredths, or 3 ſecands. 

16. A whole or abſolute mumber is an 
unit or a Compoſed. multitude of units, and 
it is either a prime , or elſe a compounded 
naxber , 


17, Prime numbers amonsſt themſelves 
are thoſe which have no rultitude of units 
B 5 for 


T0 Notations. Chap.1, 
for a common meaſurer, as 3 and 7 or 10 
and +3 becauſe not any multitade, of - units 
.can equally meaſure or divide them without 
> > yl | FOE 

18.. Compound xxmbers amongſt - 
ſelves are thoſe-which have a multitude of 
units, for a common meaſurer, as9 and 12, 
becauſe 3 meaſures them exadly, and ab- 
breviates them to 3 and 4. 

19. A Broken nwnber commonly called a 
fraftion, is a part or parts-of a whole zuzyber; 
viz. a part of an lateger, as 4 ouc thir@ is 
one third part of an unit. - - - 

20, A broken zwaber or frattion, conſiſts 
of 2 parts, viz. the Numerator and the De- 
nominator. 

21. The Numerator and Denominator 


. of afraftion,are ſet one over the other; with Þ. 


a line betweenthem ; -and the Numerator is 
ſet above the line, and expreffeth the' parts 
therein contained. | 
22, The Denominator of a. fraQion is 
the Inferiour z«mber placed below the line, 
and expreſiah the number of parts into 
which the unitor Integer is divided; 'as let 
3 be the fradtion gjven, ſo ſhall 3 be the 
numerator, and doth expreſsor number the 
multitude of parts contained in this fraftion, 
for } is a frattion compoſed of fourths, or 
quarters ,-and the figure- 3 ay 6 
ewes 
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ſhews-us that in that fraftion there are 3 
of thoſe no reny ; alſo inthe 
fame frattion ', 4 is the denominator and 
doth exprefſe the Quality of the fraQtion, 
v3. that the whole, or integer, is here di- 
vided into 4 parts. 

29. A en number is cither Proper or 
Improper; viz. Proper, when the zuaera- 
tor is lefſer than the denominator ; fo } is a- 
perfe& proper fraftion : But an Improper 
fraction hath its mwmeraror preater, - or at 
leaſt equal to the denominator ; thus, 5 is 
an |mproper frattion : the Reaſon is given 
in the ition. 

" 24: A proper broken mumber, is cither 
Simple, or Compound $ VIZ. Simple, when 
it hath one Denomination, and Cimpornd. 
when it conliſteth .of diverſe Denomina-- 
tions, If *L £1. 2.7, 1. were given, we 
ſay they are either of them ſingle, or ſimple 
fraQtions becauſe they conſiſt but of one 7«- 
merator and one denominator ; but if ; of 
z of ;?.*, of a pound.fterling were given, we 
fay that it is a compound” broken number, Or 
frattion, becauſe the expreſſion and reprc- 
ſent2tion, conſiſteth of more denominati- 
ons thin v1c ; and ſuch by ſome are called 


| frat: of 7 -btions , and they have al- 


3 :1:15 particle ( of ) between them. 
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- 25 When: a ſingle broken Number or 
frattion, hath for his denominator a number 
conſiſting of a Unit in the firſt place towards 
the left hand, and nothing but Cyphers from 
the Unit towards the ri FB Ss 1t is then 
the more aptly and rightly called a decimal 
fraftion ; under this head are all our de- 
crealing n#mbers placed, and-in our 13th de- 
finition called Negative, and by that order 
there preſcribed, we order them to be De- 
£:mals, by ſigning a point or prick before 
them, or the namerator rejetting the deno- 
mnuator: Therefore according to our: laſt 
Rule, Sf 3 ?— are faid to be De- 
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rimals;, and a Decimal frattion may be ex- 
expreſſed without its denominator (as be- 
fore) by prefixing a point or prick before 
the numerator of the faid frattion, and then 
ſhall the former fraion -*, and FF, ſtand 
thus :5 and 25. 

Bur oftentimes as in the ſecond and 4th 
fraftions ; 5, and— a prick. or point will 
not do without 'the help of a cypher or cy- 
phers prefixed before the ſignificant figures 
vf the 7amerator, and therefore when the 
mamerator of a decimal frattion, conkifteth not 
of ſo many places, as the denominator 
hath 'cyphicrs, fill up the void places of the 
numerator, with prefizing Cyphers before 
the ſignificant figures of the numerator, __ 
4 pe Ne 
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then fign it for a decimal, ſo. ſhall + *-- be 
.o5 and ;;5-- will be ,025 and +75, will 
be .0072. Now by this we may -caſily 
diſcover the denominator having the numera- 
tor, for alwayes the denominator of any 
decimal frattion, conſiſts -of fo many Cy- 
phers, as the numerator hath places, with a 
unit prefixed before the ſaid Cyphers, viz. 
under the pointor prick. 

- 26, A Decimal number or fraftion, is that 
which is expreſſed by Primes, Seconds, 
Thirds, 'Fourths, &c. and is Number de- 
creaſing. Here inſtead of Natural and 
Common frattions, as \ of a thing, we or- 
der the thing or Integer .into Primes, Se- 
conds, Thirds, Fourths, Fifths, &c. that'our 
expreſhon may be conſonant to our former 
order, 

27. In Decimal Arithmetick, we alwayes 
1magin (and it would be very commodious 
if it were really ſo) that all intire units, Inte- 
Sers,. and things are divided firſt into ten 
equal parts, aud theſe parts ſs divided we 
call P7zmes;, and ſecondly, we divide alſo 
each of the former Pres, into other ten e- 
qual parts, and every of theſe diviſions we 
call ſecond3; and thirdly, we divide each 
of the ſaid ſeconds into ten other equal parts, 
and thoſe ſo divided we call Thirds, and fo 
by decimating the former and ſub-deci- 
mating 


- 
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mating theſe latter, we run on ad :nfini- 
rum: 
28, Let a pound ſterling, Troy weight, 
Averdupois Larw wy Liquia menkzes, Dry 
meaſure, Long meaſure, time, dozen or 
any other thing, or Integer be given to be 
decimally divided; in this notion premiſed, 
we ought to let the firſt diviſion be Primnez, 
the next diviſton Seconds, the next Thirds, 
&c.. So one pourid ſterling being 20 ſhil- 
lings, which divided into ten equal parts 
the value of cach part will-be two — : 
therefore one Prime of a ponnd ſterlin 
will ttand thus (.1) which is'in value 2 ſhif. 
ings : Three Primes will ſtand thus (.3) 
that is in value 6 ſhillings. Apain, a 
Prime or .1 being divided into ten equal 
parts, each of thofe parts will be one Se- 
cond, and is thus expreſſed, (.01)'and its 
value will be found to be 2 d. farthing and 
 5of afarthing; and ſo will .o5 fignifie one 
ſhilling or five Seconds, Andif .01 be di- 
vided into ten other equal parts. each of 
thoſe parts ſo divided will be Thirds, and 
will ftand thus .001, and its value will be 
found to be 96 of a farthing, or 4& of a 
farthing ; and .oog Thirds will be 2d. and 
.64 of a farthing, or ;*;*. of a farthing, &c. 
So that .375 1. will be found to Repreſent 
7s. and6d.; for the 3: Primes are 6 ſhil- 


lings, 
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lings, and the 4 Seconds are 1 s. :4.d. and 
7. of a peny, and the five Thirds are 1 
t, | peny and + of a peny; both which added 
y | rogether make 75, 6 g. 

r 29. If you put any, bulk, or body, re- 
e | preſenting an Integer; if it be decemally di- 
vided ; then the parts1u the firſt decimation 
, | are Primes, the next Seconds, and the next 
, | decimation is Thirds, the . next Foxrths, 
- | &c. Aslet there be givena bullet of Lead, 
3-1 or ſuchlike, whoſe weight let be 50 E. Troy, 
p 


th's call an unit, Integer; or 3 then 
with the like nfo Lathes. & 10 
. | other, the which together will be equal to 
50 1. and will weigh each of them F I. a 
| piece; take of the ſame matter, and equal 
to 5 l. make 10 more, then eachof thoſe 
will weigh 6 ounces a picce.z alſo if again you 
take 6 ounces and thereof make. ro other 
ſmall bullets each of them will weigh 12 
peny weight Troy ; .and thus have you made 
Primes, Seconds and Thirds, in reſpect of the 
Integer containing 50 1. Troy weight. Sothat 
5 Primes is equall to the half maſs, and 2 
Primes and 5 Seconds, is'a quarter of the 
maſs ; and therefore 1 of the firſt diviſion, 
2. of the ſecond diviſion, and 5 of the third 
diviſion, will be equal in weight to + a 
quarter of the maſs and contain 6 |. nd 2 

| Ounces, 
30. When 
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30, When a decimal fraftion followeth 
a. whole number, you are to ſeparate or 
part the decimal from the whole number by 
a point or prick; fo if-.75 followed the 
whole number 32, ſet 'them thas 32. 75. 
"You will find that' divers Authors have di- 
vers wayes-in exprefling mixt numbers, as 
thus, 32175or 32 +35 or 32.75 but you will 
'find'that 32.75 thus placed and expreſſed is 
fitteſt for Calculation. 

* 31. A mixt Number hath 2 parts, the 
whole and the broken ; the whole is that 
which is compoſed of Integers, and the bro- 
ken is a fradtion annexed thereunto, So 
the mixt Namber 36 ,* being given we ſay 
that 36 is the whole Namber, which is 
compoſed of Integers , and the +. is the 
broken amber atmexed, which ſheweth that 
one: of the former Integers (of that 36) 
being divided into 12 parts, this 55, doth 
expreſs 8 of thoſe 12 parts more belonging 
to the faid 36 Integers. 

32. Denominiatrve Numbers are of one, 
or of many, and thoſe are'of diverſe ſorts 
and kinds, viz Singular called unit, as 1 
and Plural called multitude, as 2, 3, 4 5 * 
Single of one kind only, called digits, as 1, 
243,45 5+637+3499 and Compound of many, as 
10, 11,12,C*c. 102, 367, EXC. 

Propertional, as ſingle, Multiple, Double, 
Triple, 
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Triple, Quadruple, &c. Denominate as 
Pounds, Shillings, Pence,; .Undenominate 
as I, 2,5: 35 &c, Perfect as 6, 28, 496z 
$128, 130816, 2096128, &c. Whoſe 
parts are yo tothe numbers ; Imperfed, 
unequal and more inthe ſum as 12 to 1; 2, 


3; 44+ 6.: Imperfe&,- unequal and: leſs than 


the ſumy as 8 to 1, 2, 4» . Nymbers Com- 
menſurable and Incommenſurable, as 12 


'and 9 are Commenſurable becaufe three 


meaſures them both. + 

But 6 and 17 are Incommenſurable be- 
cauſe no one Common number or meaſure 
can meaſure them ; Linear in form of a line, 
FMT Superficial in form of a -Super- 


- | Theſe two latter are otherwiſe called figura- 


tive numbers : There are alſo other num- 


bers called Tabular, as Sines, T7 angents, 


Secants, &c. Others that be called Loga- 


rithmetick or borrowed numbers, fitted to 


proportion for eafie and ſpeedy Calculation 
of all manner of Queſtions. 


Chap. 2, 


CHAP. Il. 


Of the Natural Diviſion 
of Integers, and the ſe- 
veral Denominations of 
their parts. 


1: NY Efore we cdme to Caltulation 

B or the ordering of Nambers to 
| operate any Arithmetical Que- 
ſtion propoſed, we will lay down Tables 
of the Denomination of ſeveral Integers ; 
end after that (having mentioned the ſeve- 
ral Species or kinds of Arithmetick) we 
Fall immediately handle the Species of 
Numeration, which are the main Pillars 
upon which the whole Fabrick of this Art 
is 


Of Money, Weights, 8c. 


2. The leaſt Denomination or Fraftion 
of money uſed in England is a —— 
rom 


— 
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trom whence is produced the following 


Tables, called the Tables of Coyn, (viz.) 


and therefore 
1 farthing 1 farthinghl. s. d. qrs. 
4 farthings oc Penny L—20—12—-4 


12 Pence t ſhilli —G—B 
20 Shillixgs me; "I —_ 
1-4 
The firſt of theſe Tables viz; that on the 
left hand is plain and- eafie to be under- 
ſtood, and therefore wants no dire@ions. | 
In the ſecond Table above the line you have 
14.20 s. 12 d. 4 qts. _ is meant 
that 1 pound is equal to 20 ſhillings, and 
one ſhilling is equal. to 12 pence, and one 
peny equal to 4 farthings, under the line 
is 14. 20s. 240 d. g60 qts. which fſigni- 
fies one pound to contain 20 ſhillings or 
240 pence, or 960 farthings ; in the ſe- 
cond line below that is 1s. ' 12, 48 yes. 
the firſt ſtanding under the denomination of 
ſhilliags, whereby is to be noted that one 
= __ 12 petice, .or 48 far- 
things, and likewiſe: that below. that one 
peny. is equal in value to four farthings ; 
underſtand the like reaſon in all the follow- 


ing Tables of weight, meaſure, time, mo- _ 
tion and dozen. : 


Troy 


Troy weight 


- 3. The leaſt Fraftion or Denomination 
of weight uſed in England is a grain of 
wheat gathered out of the middle of the 
ear, and well dryed ; from whence areprc- 
duced theſe following Tables of weight, 
called Troy weight. yo Is - 


32 Grains of wheat 24 Artificial grains 
24 drtificlal == i 1 Penny weight 
20 Peny- Weight -——--- 1 Ounce 
I 2 OUNCES nm 1 Pound Troy weight, 
And Therefore - 
L, outs dra, grains 
I] nn 12 ——-20 ——*24 


I-———-12——240— $760. 
I ——-20—---480 
I -—-24 


.* Troyweight ſerveth only to weigh Bread, 
Gold, ſilver, and EleQuaries; it alfo re- 
ulareth , and preſcribeth a form how to 

'keep the money of England at a certain 
Ktandard. The Goldſmiths have devided 
the ounce Troy weight into other parts, 
which they generally call mark weight, the 
denominative parts thercof are as follow- 
eth, viz. A mark (being an ounce Troy) is 
divided into 24 equal parts, called Cares 


and each Care into 4 grains, ſo that in a 
_ mark 
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mark are 96 Grains; by this weight the 
diſtinguiſh the different fitneſs of their Gold, 
for if to the fineſt of Gold be put 2 Care&s 
of Alloy (which is of Silver, Copper, or 
other baſer mettle, with which they uſe to 
mix their Gold or ſilver to abate the fineſs 
thereof) both making when cold but an 
ounce, or 24 Careas, then this Gold is 
ſaid to be: 22 CareQs fine, for if it come 
to be Refined the 2 Cares of alloy will 
fly away and leave only 22 Caretts of pure 
Gold, thelike to be conſidered of a-great- 
er or lefler quantity ; And as the fineſs of 
old is eſtimated by Cares, ſo the fineſs of 
ver is diſtinguiſhed by ounces, for if a 
pound of it be pure, and looſeth nothing in 
the Refining, ſuch filver is ſaid to be twelve 
ounces fine, but if it looſeth any thing, it is 
ſaid to contain ſo much fineneſs as the loſs 
wanteth of 12 ounces, as if it loſe an ounce, 
it is ſaid to be 11 ounces fine, and if it loſe 
one'ounce -14 peny weight, then it is ſaid 
to be- 10 ounces 6 peny weight fine, and 
that which loſeth two ounces four peny 
weight 16 grains, is ſaid to be nine ounces 
15 peny weight _ fine, &c. the like 
of a greater or lefler quantity. 


Apothecaries weights. 


4. The A;othecar1es have their weights 
deduced 
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deduced from Troy weight, a pound Troy 
being the greateſt Integer, a Table of whoſe 
diviſion and ſub-diviſion followeth, vizs 


1 pound Y ,, (12 ounces) And therefore 
x ounce © © J8 drams Cl. oun. dram ſcrup. &r. 
1 dram 'Y3- ſeruples( 1 —-12—-8 — 220 
x ſcraple 20 8&18HS ) 1...12—96—218- 5760 
bk, I—-8--24—- zeo 
1 *3 00 
1 —— 20 


 $. Thus much concerning Troy weight, 
and its derivative weights (which as was ſaid 
before) ſerveth to weigh Bread, Gold, 
Silver, and EleQuaries ; now beſides Troy 
. weight there is another kind of weight uſed 
in England, commonly known by the name 
of Averdupo;s weight, (a pound of which 
is equal to 14 ounces 12 peny weight 
Troy weight) and it ſerveth to weigh all 
kinds of Grocery wares, as alſo. butter, 
Cheſe, Fleſh, Wax, Tallow, Rozen, Pitch, 
Lead; and all ſuch kind of garde], the Tas 
b!- -f which weight is as followeth. 


”Y 


des ud. 


- 
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The T able of Averdupots weight. 
4 quarters of a dram one dram 
16 drams one ounce 
16 ounces © Jone pound 
28 Pounds 2! = of a bundred 
4 quauters 1 bund, weight, or 112 
20 Hundred 1 Tun. 
And therefore 
Tin C. qts> Il, owt: ara. qts. 
] 20 — 4 ao IY — | A — -4 
I FS -B02240—13449—215040— 860160 


I 4—-112— 1792—-28672— 1146588 
1L —— 23 —— 4483- --7163—--28672 

I ——— 16 —— -256 —— 1024 
L—16—-— 64 


L——4 


VVaool is weighed with this weight, but 
only the diviſions are not the ſame ; A Ta- 
ble whereof followeth. 
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A Table of the denominative parts of 


Wool-wetght. 
» Pounds 1 Clove 
2 Cloves 1 Stone 
2 Stone make / 1 Todd 
'6 Todd 1 Stone 1 ey 
. 2 Weyes i Sack 
I2 Sacks 1 Laſt 
And Thercfore 


Laſt” Sachs Wey Todd Stone Cloves |. 

In I2————_— —L— 2 —7 

I Lun. 245 m3=h- I $5 —-312—- 624—-4368 
I] == 2mm [3 ———26— --$2—— 364 
| Inn Gf —---13—--26 —— 182 


| — 2 — 4——--28 
I ———2———-14 
I 7 


Note that in ſome Countreys'the Wey is 
256 |. Averdupozs, as is the Suffolk, Wey; 
But in Eſſex thereis 3361. in a ey.” © * 

6, The leaſt Denominative part of Li- 
quid meaſure is a Pint, and it is taken from 
Troy weight, becauſe 1 pound of wheat 
Troy weight makes 1 Pint liquid : A Table 
of which Meaſure followeth. 


Chap;-2, 


The 
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2 
2 
2 
8 
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Chap, 2. and Meaſures. 
The Table of Liguid Meaſure. 

1 pound of wheat Troy Or flint 

2 pints — 1 quart 

2 QMATES —— x pottle 

2 gottles —— —— 1 gallon 

8 gallons -- ' - + 1 firb.of ale, opt, or have. 
9 gallons -- | &{1 {rkin of buey 

10 gallons and a hatf- > I < 1 firk. of Salmon dr Eels 


2 fithintS——_———}] ” | 1 Kldtrkin 


2 Kilderhins- « * 1 barrel 

42 gallons- —— 1 Tierce of wing 
63 gal.ons- — 1 bogshead 

2 hogsheads —-- —— 1 pipe or butt 


2 pipes or butts-»—— > 1 Tunof wine 


And therefore, 


Tun pipes bhbds gall. pts grains of wh, 
I nn Arm —_— 03 7080 


I ——2 ——4—252— 2015154828895 
| Inna nn [29 — 1008—-2741440 
I— 63— $04-—--g370729 

Pi | Janne 2440 
Sy oy = -7580 


9% d 


Thus you fee that according to the ſtand- 
ard of England pint doth contiifi 7680 
5 of Natural wheat, but whoſoever 

all try the wheat growing in Norfolk, 
ſhall find a Concave inch (that is a hollow, 
or hole made juſt the bigneſs of an inch) to 
contain 280 kerncls of wheat, and if you 


C admit 
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admit of 287 ſolid Inches in a pint, which 
according to the'Judgement of Artiſts, is the 
content of a pint wjne-meaſure (the leaſt of 
all meaſures) then, a, pint of ſuch meaſure 
will contain 8035-;grains of wheat ; which 
is. very different' from the ſtandard, bus 
theſe things Quere. | 

-7- The leaſt Denominative part of dry 
meaſure is alſoa pint, and this 1s likewiſe 
taken from Troy weight. The Table of 


_ Whoſe diviſion followeth. 


The Table of Dry Meaſure. 
1 pint J. C1 pint 
2 pints I quart 
2 quarts , |.1.pogge 
2 pottles | N gallon 
2 gallons wei Doll ;1-peck. 
4 pecks * ? & < 1 buſhel 
4 buſhels - = Comb 
' +» "2 Corte, I quarter 
"4 quarters 1 Chaldron 
 S-quarters.., | Way 
. a Weys dels -.:4 1. Laſt 
Ds ins. Ae HO il, 
aNpss DI. 23M O13 wo ve l ! 
Jllod. 8 2; 53; 9700003 1: DUR HR 
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And therefore. 


laſt  wey qis com. buſh. pick gall. pints 
mn Rm 20 — 4 on nm 2 3 
I — 2—10—20 ——<$0——320--640—$120 
I— 509 —— 40——160—320—2560 

I— 2 zw—_ & —— 3J2-- 64— $12 

I— 4—— 18 32 256 

IL— 4— 8— 64 

I 2- 15 

I——8 


8. Theleaſt Denominative part of Loyg 
Meaſure is a Barley-cotn well dryed and 
taken out of the middle of the car : whoſe 
Table of parts followeth. 


The Table of Long Meaſure. 


3 bavly corns-: 1 rCaninch 


12 Inches I foot 
3feet - — I yard 

eet 9 znches It 
Led ad C'S S = J I Ell Engliſh 
6 feet —— — i & 1 fadow 
g yards and ar half--- 1 poll of perch 
40 poles or ptrcbts-— 1 furlong 

— Cl Engliſh Milt 


| i8 furlongs 


C 2 And 
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And Therefore. 


* mile furl, poles yards feet Inches barl. Gorns 
1 8 40 —_ I2 3 


Ee... = — GR. 
he . . —_ 


I 8 320 1760 $280 63360 1igo0o8o 
L . 49. 220 G&bo 7920 23760 

I gs 20% - 296 | 

[| 3 236 108 

I 12 3s 

Y 3 


And note that the yard, as alſo the ell, is 
uſually divided into 4 quarters, and each 
quarter into 4 Nailes. 

Note alſo, that a Geometrical pace is 5 
feet ; and thereare 1056 ſuch paces in an 
Engliſh mile. 

9. The parts of the Superficial meaſures 
of land, are ſuch as are mentioned in the 
following Table, v:z. 


The Table of Land Meaſure. 


* 40 Square Poles 1 Rood or quarter 
or Perches make< of an Acre. 


4 Kood's 1 Acre. 


By the forgoing Table of long Meaſure, 
youare informed what a pole, or {which is 
all one). perch is; and by this that 40 ſquare 
percheFare 1 Rood, Now a ſquare perch 


is. 


— 


lc 
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is a Superficies very aptly reſembled by a 
ſquare Trencher, every fide thereof being 
a Perch or:y Yards and a halfin length, 40 
of them is a Rood, and 4 Roods an Acre. 
So that a Superficies that is 40 perches long 
and 4 broad is an Acre of land the Acre con- 
taining in all 160 ſquare Perches. 

10. TheleaſtDenominativepart of Time 
is a Minute, the greateſt Integer being a 
Year ; from whence is produced this fol- 
lowing Table. 


The Table of Time. 
1 Minute T C1 Minute 
60 Minutes r Hour 
24 Hours C5 4 1 Day natural 
7 Dayes g ' 1th 
4 Weths y | | 1 Moneth 
33 moneths 1 
ty & 6 hours A, Wear. 


But the year is uſually divided into 12 an 
equal Calendar Moneths, whoſe names and 
the number of Days that they Contain, fol- 
low, VR, 
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_ - 05,2 2:6q18 be 

a%1ary ——31}, Sothat the year contau- 

Fibruary —— -28 | 

March —— 317 cth 365 days, and 6 hours, 

April —— --30 | but the 6 hours is not rec- 


May 31 | koned but onely every 4 


oo KS > year, and then there 1s a 
Anguft 31 | day addeu, to the latter, 
S-prember — 30 | end of February, and then 
Oftobir 31 | it containeth 29 days, and 


an EG | that year is called Leap- 
year, and containeth 366 
days, 

And here Note, that as the Hour is di- 
vided into 60 Minutes, ſo each Minute is 
ſabdivided into 60 Seconds, and each Se- 
cond into 60 Thirds, and each Third into 
60 Fourths, &Cc. 

The Tropical year by the exadteſt ob- 
ſervations of the moſt accurate Aſtrono- 
mers is found to be ;365 Days, 5 Hours, 
49 Minutes, 4 Seconds ang 21 Thirds. 


CHAP. | 
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CHAP. IIE 
Ofthe Species or Kinds 


of Arithmetick.. 


I. Rithmetick is either Natural, Arti- 
ficial, Analyticall, Algebraical,Li- 
neal, or Inſtrumental, 
___ 2. Natural Arithmetick, is that which is 
performed by the Numbers themſelves ; 
and this is either Poſitive or Negative. Po- 
ſitive which is wrought by certain infallible 
n:1mbers propounded, and this is either fin- 
. gle or Comparative z Single, which con{i- 
'dereth the natyre.. of zumbcrs ſimply by 
themſelves -; and: Comparative which is 
wrought by a»z-bers-as they have Relation 
one to another. And the Negative part 
relates to the Rule of Falſe. 

3. Artificial (by ſome called Logarith- 
metical) Arithmetick is that which is 
performed by Artificial or borrowed 
numbers invented for that purpoſe, and arc 
called Logarithmecs. 


C 4 4 Analys 
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4. Analytical Arithmetick, is that 
which ſhews from a thing unknown, to. 
find truly that which is ſought ; always 
keeping th2 Species without Change. 

5. Algebraical Arithmetick, is an. ob- 
ſcure and niddenartof Accompting by. num- 
bers in reſolving of hard Queſtians. 

6. Lineal Arithmetick, is that which is 
performed by lines, fitted to-proportions 
as alſo Geometsical projettions. 

7: Inſtramental Arithmetick, is that | 1 
which is Performed by Inftruments, fitted 
with Circular and Right lines of proporti- | i 
ons, by the mation of an. Index or other- | y 
wife. k 

8. The parts won Arithmetick. are 
- Numeration and the Ez 
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xtraction of Roots. 
9. Numeration is that which by certain 
known numbers propounded, we diſcover 
another Number unknown: "445" th 
10. Nifnertion hath four Species ; viz, | 
Addition, SubtraQtion, ——— ? 
and Diviſion, | 


le ts. "as. Doi. ad Hs fe hb + þ A 


"2. 
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CHAP IV. 
Of Addition of whole: 


Numbers. 


Dditiorris the Reduttion of two, ot 

more 7#mbers of like kind together 
into one Sum or Total. Or it is that by. 
which divers z«mbers- are added together, . 
to the end that the Sum or Total value of. 
them all may be diſcovered. * 

The firſ} number in every addition -is” 
called the Addible zamber, the other, the 
mumber or numbers added, and the number 
invented by the Addition is. 


called the 4 -- 
| C7 eGare,or Sam. containing. Bo. Value of 


ſ[dadition. 
A . The Collation of the numbers, is tie 
* xight placing. of the numbers given re-- 
| ſpediyely to each denomination ; And the 
iS, the Artificial adding of the - 
ether in order tat the finds - 


. In: -* 
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2. In Addition, place the zumbers given.' 
reſpectively the one* aboye the other, in 
fuch ſort; that the like degree, Place, or de- 
nomination may ſtand in the ſame Series, 
Pi2. Units under Units, Tens under Teqs, 
Hindidds/unde? Hiindreds,/ iS4.. Poudtls 
under Pounds, ſhillings ger ſhillings, 
Pence under Penee, &c# Yards under 
Yards, Feet under Feet, &c. 

3- Having thus placed the umbersgiven. 
(zs before) and drawn a line indeyth . 


a Jr | cm, 
Add them together,” beginning with® the- 
lefer denominatiori, viz. at the righthind 
and ſo on, ſubſcribing the"fum under the- 
line Reſpettively, ; as for Example.” - 

Letthere be given 3352 and 213 and'133 
tobe added together, I ſet the Units in each: 
particular xzmber under each other, and. 
ſo likewiſe the Tens under the Tens, &c; 
and draw a line under. them as in the mar- 
gent, then I begin at the place 


of Units and add them-together 3352 
upwards ſaying, 3 and; 4 RR 
and 2 make 8; which1 ſet under ** ' © 133 
the-line, and under the Tame ft-' — 
pures added together ; thenl 2698 


proceed to the next place, being the plact 
* of Tens, andadd them up4n the fare man- 
n2r azI did the plate of Units, ſaying 3. 
'1nd"1.are 4 and 5 are 9,, which I likewiſe 
{ct 
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ſet under the line Reſpdtively '; thenl go 
to the place of Hundreds, "and add themup 
as I did the other, ſaying 1 and 2 are 3 and 
3 are 6, which | alſo ſet under the line ; and 
laftly'1 go to the place -of Thouſands, and 
becauſe there are no other -figures-to add'to - 
the 35 Wetit under the linem its reſpetive 


| place, and fo the work- is finiſhed ;- and T 


find the ſum of the 3 given numbers'to be 


3698. 


4. 'But-if the ſum of the figures of any 
Seriesexcecds teny PLARY autberof tens, 
ſubſcribe under the ſame the Exceſs above: 


\ the tens, and for every ten carry one to be 


added to the next Serics towards tae left 
hand; andfo go. on until you have finiſhed 
your addition ; always remembring, - that 
how. grett ſocver the ſam” of the figures of 
the laſt Series is, it muſtall be ſet down'un- 
der the line ReſpeQively.. So 3578 being 
given to be added to 2357, I ſet them down: 
as is before direfted and as in the margent;, 
with a line drawn under them, then begin: 
and add them, laying 7 and 8 are 1 5., 

which is 5 above ten; Tet5 under 2678 
the line, and'carry 1'for theten'to be 2357 


added to thnenext Series, ſaying 1 
that] carried qd 5-is 6and 7 are 13 


0035: 


I fet down 3 and carry, 1 for the ten, then'to + 


the next Series, I ſay 


-rthat'I carried and 3 


C6 axe 
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are 4 and 6are ten, now becauſe it comes- 
to juſt 10 and. no more, I fet o under the 
line and carry 1 for the ten-to the next, and: 
ſay 1 that I carried-and 2 are 3 nd 3 are 6 
which I ſet down in. its Refpedtive place, 
thus the addition is ended, and the totaF 
Sum of theſe »xmbers is found tode 6035, 
fevcral Examples ofthis kind. follow. 


3548697 

Nimbers to be addedd $73%4® 
"785946 

347205 


Sum 2061864. 


| 748647 48345 
N imbers to q 5834 | Nu mbrrs-to 4 <oj 


l 6 added. 76483, beadded < 8437 
648300'; . 923 

cats 76 

Sum. 1939264. —_ 

Sam 902855 


5. Hf the Numbers given to be added 
aze contain:d under divers denominations; 
as of Pounds, Shillings Pence and Farthings; 
or of Tuns, Hundreds, Quarters, Pounds, 
ec. Then in this caſe , having diſpoſed of 
the numbers. each: dengpinination _ O- 

| ener 
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ther of like kind ; begin at the leaft deno- 
mination, (minding how many of one deno- 
mination do make an Integer in the nextY 
and having added themup, for every Inte- 
ger-of the next greater denomination that 
you find-therein contained, bear a unit in 
mind to be added to the faid :next preater 
denomination, expreſſing the exceſs reſpe- 
Aively under the line, proceed 'in this man- 
ner untill your addition be finiſhed: the fol- 
bony Examples will make the Rule plain 
tothe learner. Thus theſe ſeveral ſums being 
given tobe added,viz. 1361. 13$.4d.2 qrs. 
and 791. 07s 10d. 3qrs and 331. 185.09d; 
1qrs. alſo 151. 9s.-5d. oqrs. The num- 
bers being difpoſed according to ordes will 
ſtand as inthe Margent. Then | begin atthe 
denomination of Far- 1. s. d. as 
things and add themup, 135—13—04——-2 
ſaying 1 and 3 are 4 & 77" 97-193 
2: make 6, now I con- 20" "9" MESS 
fider: that» 6: Farthings, Eo 

1s 1 peny and 2 far- 255—09— 0g--—-2 
things, wherefore I ſet downthe 2 Farthings 

in its place under the line, and keep 1 in 

mind to be added to the next denomination 

of Pence ; then I go on,, ſaying x that 1 car- 

riedand 5 are 6andg arel5 and 1c are 25 

and 4 are 29, now 1 conſider that 29 pence 

are 2 ſhillings and. 5 pence, wherefore I ſet 
the- 
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the 5 pence inorderunder the line and keep 
2 in mind for the 2 ſhillings, to be added to 
the ſhillings ; then 1 go on ſaying, 2 that ] 
carried, and 9are *1 1,. andi8.are 29, and 
7 are 36, and 13 are.49 ; then I conſider 
that. 49 ſhillings are- 2 Pounds and.9 ſhil- 
lings, wherefore I ſet the 9 ſhillings under 
the line, and carry 2 for the 2 pounds, :to 
thenext and laſt denomination of Pounds, 
and proceedſaying, 2 that Icarried, and 5 
make-7. and:3-are 10, and 9. are:195; and 6 
are 25 5 Ithenſetdown 5 and carry 2 fot 
the:2:tens and procced ſaying'2 thatl carry 
and 1. 1/3, and 3 are 6, and 7 are 13, and 
3 make 16;Iſet down 6 and carry 1 for 
the ten, and go on ſaying 1 that Icarried 
and" 1 are 2. which 1 ſet in its place-under 
the line, and the work is finiſhed,.and thus 
I find the Sum of the fore-faid Vambers to 
be 2651. 09s. o5d. 2qrs. Thisto the In- 
Senious prattitioner is ſufficient, but I ſhall 
(for the further illuminating of weaker ap- 
prehenſions) explain the operationiofano- 
ther.exainple in Troy weight ; and here the 
Learner:\muſt take notice 'of the Table of 
Troy. weight, mentioned or ſet down in the 
third Section of the ſecond Chapter, "The 
numbers givencin this Example, are 33 /. 
07 0Z.13p.w 18'gr. And 50l. 160%. rOp.w, 
"12 2r. And 42 1. 08 oz 05 Þ:W. 16-07. 
An 


© 


Ws 
— 


wy Gat 


— 
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of whole Naumbery;) 394 
And in order to the Addition thereof] place 
them as you ſee, and proceed to operation; 
ſaying 16 and 12 are 28, and 18 are 46 z 
now becauſe 24 grains 
make 1. peny.gpeight, 2 o* = on 
46 grams are 1 'Pery <Þ 1 '10- 1 
weight and 22 prains.5 42 08 ' os 16 
wherefore I'fet down > 
2,andcarry 1 for the © 253 02+ 1-8 . 28 
peny weight, and going on I ſay one that 
[carry and 5 make'6, and 10are 16, and 
13 are 29,.:which .is 1 ounce -and. 9 pery 
weight ; I ſet down9 in its placeunder the 
line, and carry 1 to the ounces, ſaying 1 
that I carry and 8 are 9, and 1oarce 19,and 
7 are. 26, and becauſe 26 ounces make 2 
pound 2 ounces, I ſet down 2 for the ounces, 
and carry 2 tothe pounds ; going on, 2 that. 
I carry-and 2 are 4, and 8 make 12, that 
is 2 and £01 ; then1l carry and-4 are 5, 
and 5 are 10, and 3 are 13, which I ſet 
downas in the Margent,-and the work is 
finiſhed, and I find the ſum of the ſaid num-: 
bers to amount to 132 /. 02 ez. 09 p.w. 22 
gr. This is ſulhcient for the underſtanding 
of the following Examples, 'or 'any other 
that ſhail come to thy view. The way of 
proving theſe or any ſums in this Rule 1s" 
thewed Immediately after the enſuing Ex-- 
amples. * 


Addition 
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; Addition of Engliſh Mongy. 


NN © On 4&4 :&4:.:1 qrse. 
$36 — I13—0J ——1 | 48 —— 1, — 11—T 
4 ——09 —10 —-3| 
168——17 ——— Of — 2, r8 —CO——_—OS—3 
$64——I11—1I — 0 24 19-— 09-2. 


—_—_ 


1954 —— I Z— Of — | 168-<= 06 DZ<Z10-1- 


EE OG 


Addition of Troy weight. 


Ii out. few: g&. |. Ou PW. 8; 


"a Ri 12 | 145 o©9 I2 18 
18 £6 % 20 | 926 o8s 14 10 
I 18| 380 07 06 13. 


O9 © zo". 221 -o3 | {+ 16 20 
19 It 18 o4 | 130 00 Io 12 
22 CO OO col 974 07 Is oo 


————— 
—————e 


*, 4. at. 1541 os 16 ot 


CLEELL_—c—m—m—_—  - - 2 


Addition of Apathecaries weights. 
* I Outs dar. fer. gr. |.  oiith dr. ſers. '&r. 


48+ 07. 23 © 14, 60.03} 4 © 10 
734 05 $5 2 10! 48 to 0 . 0 I 
YH 01 96:00” © 8 I 5 
29 of: © © 11 | ds -20- 2-23 7+ 
34. 09 & 2. 09! 160 7 1n 2 Is 

—_ m—— 35 02 5s IT ___O7 
240 os 6 1 oof 358 of, 7 o 12 


76 -=10 —— 07 3 


— , 
_ 


_ x .— \ ad "7" WP 
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Addition of | Averdupois weight. 


Tun 3 C, rs tl, 1 Oh ay. 
, WS 5 -, 36! WW 10 12 
43 O07 3 21 | 22 I 13 
60 If I 7 24 Q7 Og 
21 Oo” O 25| 15 04- I0 
12 16 0 11] 20 OO 09 
218 16 © Os. -106 cg _— 


— 
— —— 


Addition of Liquid Meaſire. 
Tin Pipe bbd gall. Tun. bhds gall. - ts. 


Fc. oe | = SS -& 4 

— => = '@ v4 

= --0- © * 47 " 1 ts _- 

—_—_ > ® - 4 | $7 3 22 3 

= > - > 28 na 0.2 
a > Go _. 4 
IE 


Addition of Dry Meaſure. 
tale, qrs. buſh. pec.  qrs. buſh. ptc. gall. 
4 


3 7 3 17 3. I I 

——— * --&. © 3: 2, 
54 —_—zS 2 | 4-2. L 
16 x 2 > 
40 _— 0-1 | _ 031. BE Mb. - 
173 3 — SE —— T3 


Addition 
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Aaaition of Long Meaſure. 


yas gr5. "Ns. tots q1S. Na, 


35 —3—3 | $———1—3 
I4 I ——2 I3 Z —2 
14 —— 2 — 3 48 ——— 2-—1 
438 -—o— 1 | $g 1.40 
30 I -—— © 74 O——2 
Is O -———O I7 I ——O 
2Bm_— | 260 5 —O 
I—— = — 


Addition of Land Meaſure. 


Aert  ' Rood .+ pty. Acre. \* Rood - Perch; 


IJ — 18 86 ———1I— 36 
4 O——24 | (7 ——Y——24 
3O 2—— 19 73 2—18 
4B—— Z—— 30 60 O_o 
28 I — 38 | 04 2. — OS 
50 Z = 25 I. —— I-14 


0g none 3 nm BS "eo B06 Se BY 
Bs , The proof of Addition. 


ner, «when you have found out the ſum © 
the Numbers given, then ſeparate the up- 
permoſt line from the reſt, with a ſtroke or 
daſh of the pen, and then add themall up 
again as you did before, leaving out the 


up- 


Ch: 


up 
this 


Imc 


6. Addition is proved after this man-ſ, 


a 
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uppermoſt line, and having ſo dpne add 
this new invented Sum to the uppermoſt 
Ime you ſeparated, and if the ſum of thoſe 
two lines be equal to the Sum firſt found 
out, then the work was performed true, 
otherwiſe not: As for Example, let us 
prove the firſt example of Adaztion of mo- 
ney whoſe ſum we found to be 265 /. 9 s: 
54. 24qrs, and which we prove thus,having 
kparated the 
uppermoſt num- # *#* d, 47s 
ne met, 139 ——-13 oo EN. 
yaline as you ,; — 
x [ee in the are (Do En 7 
ent, then I add. 113 —-09——— og —: 
tne ſame toge- 


9. IS 


ther again, leav- 52 CIOS 
ng- out the ſaid 128 — 15 PET aH 
uppermolt line, ror os 


ad the .; ſams.  295—2Y 2,252, 
thereof,l ſet under the firſt Sumgortrue ſum;, 
which.doth amount to-128//. 16 5.01 4.0 qrs, 
then again I add this new Sum to the upper- 
moſt line that before was ſeparated from the 
A reſt, and the Sum of theſe two is 265. 9-5... 
05 4. -2:475. the ſame with the firſt Sumg- 
6 and therefore I conclude that the operation 
oþ 99s rightly performed. 


7. The 


4.4. © Of Addition Chap: 4 

7: The main end of Addition in Queſti-Jthe 
ons Reſn[vable thereby to know the ſum 06 
ſeveral debts, parcels, Integers, &c. ſome 
Queſtions may be theſe that follow, 


31 
ſev 

Oueſt. rt. There was an old man whoſeſd! 
age was required, to which Me replyed,l 
have ſeven ſons each having two years be-| 
tween the birth of each other, and in the{M! 
44 year of my age my cKeſt ſon was|thi 
born, which isnow the age of my youngeſt; | 36 
I demand what was the old mans ape 2 fs 


de 
Now to Reſolve this Queſtion; 44 | 
frft ſet down- the fathers age. 12 al 


at the birth of his firſt ' child, 44 
which was 44, thenthe difference —-- 
between the eldeft andthe young- 100. | & 
eft, which is 12 years, and then: gl 
the age of the youngeſt which is 44, and | 
W 
I 
ir 
1 


then add them all together, and their ſum 
1s 100, the compleat age of the Father. 


Oueſt. 2. A manlent his friend at ſever- 
alt times, theſe ſeveral ſums, (v:z..) at one 
time 63-4, at another time 50 /. at another 
time 48 /. at another time 156/, nowl | \ 
defire to-know how much waslent him in 


Set. 
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44 Set the ſums lent one under -ano- 
;.Jther, as you ſee in the margent, and 
offthen add them together, and you 
will find their ſum to amount to 
3171, which is the Total of all the 
ſeveral ſums lent, and fo much is 
ie due tg the Creditor. 
1 
Co 


| from thence to York, 20 


Jaing ? 


Now to anſwer this Queſtion, 
ſctidown the ſeveral diſtances 
given as you ſee in the margent, 
and add them together, and you 
n | will find their fum toamount to 

151, which is the true diſtance 
in miles © between London and 
- | Tork. 


Oueſt. 3. From London to Ware is 20 
miles, thence to FHuntington 29 miles, 
thence to Stanford 21, thence to Tuxford 
36 miles, thence to Wentbridge 25 miles, 
les. Now I 
+ {deſire to know how many miles it is from 
London to York, according to this Recko- 


20 


29 
21 


#5 
25 
20 


| ——— 


151 


whereof .is 40, and theirdifference is 14, 


oj. 
r Queſt. 4. There are 2 numbers the leaſt 
Nt 


L defireto know what is the greater num- 


her, and alſg what is the ſum of them both ? 


Firſt 
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Firſt ſet down the leaſt © 40 
212.40, and 14. the dif- 14 
ference, and add them ./''  — 


- together, andtheirſum greateſt 54 
is 54 for the greateſt '' ' leaſt 40 
number, then 1 ſet-40, _— 
(the leaſt) under 54, ſum 94 + 
(the greateſt) and add TED 
them together, and their ſum is 94, equal 
to the greateſt and leaſt numbers. - * 


+ . 
- * 4 


—— 
— — 


— "— 


_ CHAP. V. 


Of Subtraction of whole 


| Numbers. 


1,. Oubtrattion is the takivis-of a ſefſet' 


number out of a greater of like* 


Kind, whereby to find out a third number, 
being or declaring the. Inequality, - excels, 


or difference between thenumbers given;or 


Subtraftionis that by which enehimber* 
is taken out of another-numbey,«pivent 
the 


Ch: 
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F the end that the reſidue, or remainder may 
be known, which remainder is alſo called 
the reſt- or | difference of the numbers 
iven. p | 
| 2: The number out of which Subtrat;/- 
mis to be made, miſt be greater, ouglit 
Hlcaſt equal with the' other number given, 
the higher or ſuperiour number is called 
| {the major wmber, andthe lower or inferi- 
our is called the minor number, -and the 
operation of Subtrattion ' being finiſhed, 
the reſtor remainder is called the difference 
of the numbers given. 

3. In Swubtraftion place the numbers 
given reſpedtively, the one under the other, 
in-ſuchſortas like degrees, places, or de- 
nomination£may-ſtand in the fame Series, 
viz.: Unitsunder units, Tens under Tens, 

| &c: Pounds under Pounds, &c. Feet un- 
der Feet; and Parts under Parts, &c. This 
ngdone;' draw ame underneath, as in 
10N.-- +? ha == ; | ( 
4:: Having placed the mimbers given as 
is before! dire&ed;\ and drawnaline under 
them, Subtraf& the lower'namber, (which 
in this caſe muſt always be lefſer- than the 
uppermoſt). qut of the higher n«mber, 'and 
ſubſcribe the differetite/ of remainder, re- 


- 


| | ſpeftively below the lme'; and when the 
work: is: fin ſhed, the number below the 
| line 
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line will give you the Remainder z; As for 
Example, let 36452 1 be given to be Sub- 
tracted from 793836 I ſet the lefſcr under 
the greater asin the margent;- and draw a 
line under them,” then beginning at the 
ight hand, I ſay 1 out of 6'and 

thEae remain 5, which Iſetin 795836 
order under the line; thenIpro- 364521 
ceed to the next, ſaying 2 from ——— 
3 reſts 1, which | notealſo un- '431315 
 ; der the line, and thus go onun- 
till I have finiſhed the werk, and then | find 
the Remainder or differenceto be 431315. 


5+ But if it ſo happen (as commonly it 
doth) that the lowermoſt number or figure 
is greater then the uppermoſt ;theii in this 
cafe, add ten to. the uppermoſt xwaber, and 
Subtra®t the ſaid lowermoſt number, from 
their ſum, and the remainder place under 
the line, and when you goto the next figure 
; below, pay aunit by adding it thereto fot 
the 10you borrowed: before, ani ſibtratt 
that from the higher  n«-ber- or figute': 
And thus go on untill your Subtrattion be 
finiſhed. As for Example ; Let 437503 
be given, from whence it is required to ſub- 
tract 153827, I | diſpoſe of the mumbers 
as is before direQted, and as you ſer.in the 
margent. 3 then] begin, ſaying 7fromiz-1 


Can- 


"2 tes A $s &f Oo 1 Wm 1i =, cv «a 4 wn =©@ w a>: ai 4a ©@ 2 co. + @ nras = 
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cannot, but (adding 10 thereto I ſay) 7 
from 13 and there Remain 6 

which I ſet under the line inor- 437503 
der ; then I proceed tothe next 153827 
figure,ſaying 1that |borrowed 
and 2 is 3 fromolcannot, but 283676 
2from 10and there remain 7, 
which I likewiſe ſet down as before ; then 
one that 1 borrowed and eight is nine from 
five Icannot, but nine from fifteen and there 
remain fix ; then one 1 borrowed and 
three is four, from ſeven and there remain 
three ; then five from three cannot, but 
five from thirteen and there-remain eight ; 
then one /horrowed and one are two, =—_ 
four and there reſt two $ And thus the 
work is finiſhed, and after theſe numbers arg 
Subtrafted one from another, the inequali- 
ty, remainder, exceſs, or difference is 
found to be 283676. Examples for thy 
further experience may be . theſe that 
follow. 


———Þ 


From 3475016 From 3615746 
Take 739642 Takes 5864 
Reſts 2736374 , ,_ © Reſts 3609882 


6. If the Sun or Numbers to be Sub: 
trafed, are of ſeveral Denominations, 
D place 


Of Subtration 


place the _ Sum below the greater, and 
in the ſame Rank and order as is ſhewed in 
Addition of the ſame umbers ; then begin 
at the Right hand, and takethe lower num- 
ber out of the uppermoſt, if it be lefler ; 
but if it be bigger then the uppermoſt, then 
borrow a Unit from the next greater De- 
nomination, and turn it into the parts of the 
lefſer Denomination, and add thoſe parts 
to the uppermoſt Number, and from their 
Sum ſubtratt the lower-moſt, noting the 
remainder below the line ; then proceed 
and pay 1 to the next Denomination for 
that which you borrowed before, and pro- 
ceed inthis order until the work be finiſh- 
cd, An Example of this Rule may be this 
«that followeth ; let 375 /. 13 5s. 07 d. 1 grs. 
be given, from whence let it be required to 
Subtratt 571. 16s. 03 d. 2 qrs. In orde 
whereunto I place the numbers as you fee in 
the margent, and thus I begin at the leaſt 
Denomination ſaying 
two from one I can- /. s, &. grs, 
not, therefore I bor- 4, 5 13 O7 1 
row one peny from <5 '16 oz 2 
the next denomunat1- 7 1 OS 
on and turn it .ntq_ —_——— 
farthings which is four, and adding four to 
one which is five, I ſay, but two trom five 
2nd there remains three, which I put de 
tne 
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iy the line; then going on, | ſay one that I bor- 
1 rowed and three is four, from 7 and there 
ay Reſts three ; then going on, I ſay ſixteen 
- from thirteen Icannot, but (borrowing one 
3 pound and turning it into twenty ſhillings 3 
ag I add it to thirteen and that is thirty three, 
- wherefore I fay) fixteen»from thirty three, 
ex and there remains ſeventeen, which I ſet un- 
SY derthe line and go on, ſaying one that I 
rj borrowed and ſeven is cight, from five I 
ef cannot, but eight from fifteen and there re- 
dF mains ſeven; then one that I borrowed and 
ri five is fix, from ſeven there reſts one, and 
> nothing from three Reſt three , and the 
i-| work is done ; And I find the remainder or 
SE difference to be 317 l. 17 5s, 03 4. 3 gre. 
fl Another Example of Troy weight may 
be this, I would Subrratt 17 1. 10 0z. 11'p.w. 
20 gr. from 241. of oz. oop.w. 08 gr. 1 
place the' numbers according to Rule and 
beth, ſaying twenty 
from eight / cannot, /. oz. 'pw. or. 
but borrow one pery 24 o5 oo 03 
gee which is ga” M 10 --23 20 
ty rour 9g74:7ms5, an TY” GO 4 
24d them totight and 06 06. - 2a 
they ate thirty two, wherefore I ſay twen- 
tyfrom thirty two, Reſt twelve ; then one 
that 1 borrowed and eleven is twelve, from 
ne} ©0 7 cannot, but twelve from twenty (bor- 
D 2 rowing 
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rowing an ounce which is twenty pery 
weight) and there remain eight ; then one 
that I borrowed and ten is eleven, from five 
I cannot, but eleven from ſeventeen and 
there reſt ſx; then one that I borrowed 
and ſeven is eight, from. four I cannot but 
eight from fourtegn and there Reſt fix ; 
then one that I. borrowed and one is two 
from two and there. reſts nothing ; ſo that 
I find the Remainder or difference to be-6 /. 
Goz. 3p.w. 12 gr. 

7. It many times happeneth that you 
have many Sums or /\ umbers to be Sub- 
tratted from one number ; as ſuppoſe a 
man ſhould lend his friend a certain Sum 
of Money, and his friend had paid him part 
of his debt at ſcveral times, then before you 
can conveniently know what is ſtill owing 
you are to add the ſeveral Namvers or 
Sums of Payment together, and Subrratt 
their Sum from the whole Debt, and the 
Remainder is the Sx: due to the Creditor; 
as Suppoſe A lendeth to B 564 1. 13s. 
10 4. and Bhath Repaid him 79 4. 16s. 
414d. atone time, and 16317. 18s. 11 d, 
at another time, and 241 /. 15 s, -08 d. at 
another time ; and you would know how 
ti2 Accompt ſtandeth between them, or 
what more: is due to A. In order where- 
unto [ firſt ſet. down the S143 which A lent, 
and 


Po i S ws 4 
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and draw a line underneath it, then under 
that line ſet the ſeveral Sums of payment 
as you fee in the margent ; and having 


brought the ſeve- 

ral Sums of pay- 4A 
ment into one Lent $6s 23 © 16 
Total by the 5th. ——_— — 


F aid a "Ws 
Rule of the th, SS Ns = 
Chapter forego- py. 

ing, I find their - 
Sum - amounteth P44 in all 485-- -11---- 03 
to 485. 11 5. Remaints 79---02— -07J 
3 4, which I Subtratt from the ſum firſt 
lent by A by the 6th Rule of this Chapter, 
and I find the Remainder to be 79 /. o2 5, 
07 d. And ſo much is ſtill due to A. 

When the Learner hath good knowledge 
of what hath been already delivered, in this 
and the foregoing Chapter, he will with 
eaſe underſtand the manner of working the 
following Examples. 


241---- 1 5---- O$ 


— 


Wy $4b- 
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Subtrattion of Money. 


"ae er * l. f.- & Wh 
Borrowed 374 lo oz| Joo 'lo 1It 2 k) 
Paid 79 i185 11 | 9-03 $83 ſe 
. Jos "Ta a” TR ON I 
Remains 294 14 04| 691 oS 1 3 
= / 
bb 8 : l, fs 0" oh 
Forrowed too00 00 oo| 7JIT oz 05 © F; 
Paid 19 oo ©6 81..: 30 04 
a EN ee GL 
Rem. due g80 19 06 | 699 of 2243 
l: fs '-* 975, 
Borrowed 3300 © O00 © 
70 10 oo © 
Paid at ſeveral ) 361 13 © 2 
paymentse $90 03 ©4 3 
73 O04 II 3 
Paid in all 1195 2 x80 2 
Remain die 2104 07 O9 I 


Bought 
Sould 


Remains 


Subtraftion of Troy Weight. 


[. 0% PW. Bf. 
I 14 CO l3 CO 
78 04 15 15 
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L, 0%. pw. F4o 
Bought 470 , 1o 13 CO 


— — — 


6 0©0 CO OO 
fp 35 1o 18 ©© 
2 | Sold at 16 0©7 09 08 
3 ſeveral 43 o©4 OO ©O w 
- | Times. SS --— 24 -29J-.22 
; 23 ©0 OO CO 


Sold in all 245 10 07 07 


> | Rem. unſold 225 co OZ 17 


Subtraftion of Apothecaries Weight, 


I, '0% dr. ſit. gf |. 0%' dr. ſit &« 
Bought 12 o4 3 © 00| 20 oo 1 © ©7 
Sold F-06063 . 2-xg] © £0 2, & I 


W—_— 


——_ 0 po————_— * - — — 


Remains 3 1t 1x 105|['9s 11 7 © 1g 


— ——}” —— CC m— ——_—_ ——— — 


Subtraftion of Averdupois Weight. 


G. os Te & a@S- £ 0 Wi 
Bought 35s © 15 | g. 09- 3 © 2 6 al 
Sold 16 1 20 : 4 a mM 


—  ——— DO ————_ —— 


Rem. 18 2 23 1 o9. 8 22. 00 ©8 


m—_——_———— _——— 
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Subtraftion of Liquid Meaſure. 


Tun hbd gall, - Tun bhd gall. pts. 
Bought 4o 1 The a WR 4 
Sold @ 16 1 $0] 29<:Y 45 G6 


— ————————— 


Remains 23 3 $31 44 3 58 6 


Subtrattion of Dry Meaſure. 
Chal. qrs. buſh. ptc. Ch. qrs. buſh. pet. 


Rags 200-0 © 07m a 2-8 
Sold "ff ſt; | #2: Y.< 
Remains 45 2 03 ke 365- 9+ 1 o0 


Subtraflion of Long Meaſure, 
Tards qrs. Nails Tards qrs. Nails, 


Boxght - 260 .8- © Jos: @Þ 
Sold JON by-.4 2 
Remains 95 = 66. 28 ko 


——— 7 —— 


Oo —— —— 


Subtrattion of Land Meaſure. 


Acres Rood Perch, Acre Rood perch. 


Bought 140 2 13 600 © Oo 
Sold 70 3 22 54 © 16 
Remains 69 _ $45 3 24 


————— 7 — 


——_ 
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The Procf of Subtraftion. 

8. When your Subrratton is ended,if you 
delire to prove your work, whether it be 
true or no, then add the remainder to the 
minor 7#mber, and if the aggregate .of 
theſe two be equal to the major number, 
then was your operation true, other wiſe 
falſe ; thus let us prove the firſt Example 
of the fifth rule of this Chaprer, where af- 
ter Subtrattion is ended the 437503 
numbers ſtand as in the 153827 
Margent, the remainder —_—_— 
or difference being 283676 28. 676 
now to prove the work, I add the faid re- 
mainder 283676 to the minor 437503 
number 153827, by the fourth 153827 
Rule of the foregoing Chap- 283656 
ter, and I find the ſum or © — 
angregate to be 437503 equal —-—— 
to the major number, or zumber from 
whence the lefler is SubtraFed, behold the 
work in the Margent. | 

The proof of another Example, may 
be of the firſt Example, of the ſixth Rule 
of this Chapter where it is required t9 
Subtratt 57 l. 16 5.03 d. 3 grs. from 
375 l. 1: s.C7 d.grs.and by the Rwle | firid 
the Remainder to be 317 |. 17 s. 03 d. 


. 3qrs. now to prove it, I add the faid Re- 


F mainder 
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ua 317 5.179% : LL 8&6. cf qrs 
_ _ 57 1. © 16 03 2 
10S. 03 &. 2 qr Ss. _ I © Mun; 
and their ſumme 1s Las Bet Wh. . 4 
we ©0434 074 HL 


1 97s. equal to the major 7#mber which 
proves the work to be true, but if it had 
happened to have been either more or leſs 
than the ſaid major zumber, then the opera- 
tion had been falſe. 

9. The general effe&t of SubtraTtion is 
to find the difference or exceſs between two 
umbers, and the Reft of a payment made 
of a greater ſum, the date of Books print- 
ed, the age of any thing by knowing the 
preſent year, and the year wherein they 
were made, created or built ; and ſuch 
like. 

The Queſtions appropriated to this Rule, 
are ſuch as follow. 

Queſt. 1. What difference is there be- 
twe-none thing of 125 foot long and ano- 
ther of 66 foot long ? 

To reſolve this Qzeſtion, Thiſt fet down 


the major or greater number 125 
128, andunder it the minor 66 
or leſler number 66, as 1S di- '59 


rected in the third r:/e of this 


Chapter, and according to the fourth m_ 
| 0 


= 
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of the ſame, I Subtraft the minor from the - 
major, .and the Remainder, excels, or dif- 
ference find to be 59, .ſee the work in the 
Margent. | 

Queſt. 2. A Gentleman oweth a er-- 
chant 365 |. whereof he hath paid 278 1. 
what more doth he owe ? R 

Togive an Aryſwer to this Queſtion, 1* 
| firſt Celove the major number, 365.1-and 
under it I place 278 the minor, and ſubtratt 
the one from the other, and thereby 1 dif. 
cover the exceſs, difference, or remainder 
to be 87, and ſo much is ſtill due to-the 
Creditor. | 

Qweſt. 3.* An obligation was written, 
. book printed; a child born, a Church built; 
or any other thing made, in the year of our- 
'Lord 1572, and now we Account the year 
of our Lord 1657, the Oneſtion'is to know 
the age of the ſaid things, that is how ma- 
ny years are paſſed 'fince*the  faid things 
weremade  [l ſay if you ſubtra#the leſler - 
aumber 1572, from the greater 1677, the 
Remainder will be 105, and ſo many years : 
paſt are ſince the making of the ſaid: 
things. 

Queſt. 4. There are 3 Towns lye ina : 
Kreight line (viz.) London, Huntington, 
and York, now the diſtance between the - 
fartheſt of theſe towns, viz. London and 
York, 
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York is 151 miles, and from London to 
Huntington, is 49 miles, I demand how 
far it is from Huntington to York, 

To Reſolve this Queſtion, ſubtraft 49 
the diftance between Londenand Funting- 
ton, from 151 the diſtance between Lox- 
donand York, and the remainder is 102, for 


the true diſtance between Huntington and 
York, 


— | ——— Ga= 


CHAP. VI. 


Of Multiplication of 
whole Numbers, 


1. "\-F Uliplicationis performed by two 
numbers, of like or unlike kind, 
for the produttion of a third, which ſhall 
have ſuch reafon to the one, as the other 
hath to unite, and in effe&t is a moſt brief 
and artificial compound Addition of many 
equal zumbers of like kind into one ſum. 
Or Aluliplication is that by which we. 
Maultiply 


Chap. 6. Of Malriplication. 61 


Multiply two or more n«mbers, the one 
into the other, to the end that their product 
may come forth, or be diſcovered. 

Or Multiplication, is the increaſing of 
any one mumber by another, fo often as 
there are unites in that nzmber, by which 
the other is increafed, or by having two 
numbers given to find a third, which ſhall 
contain one of the Numbers as many times 
as there are unites in the other. 


2. Multiplication hath three parts, firſt 
the Multiplicand, or number to be Multi- 
plied, Secondly, the Aultiphier , or number 
given, by which the »mltiplicand is tobe 
multiplied, and Fhirdly, the produ# or 
mumber produced by the other two, the 
one being multiplied by the other, asif 8 
were given to be multiplyed by 4, I fay 4 
times 8 is 32,here 8 is the wltipli- 

cand, and 4 is the multiplier, and 4 
32 is the produd. 32. 


3. Multiplication is either ſingle by one 
figure, or compound that conſifts of many. 
Single multiplication is ſaid to conſiſt of 
one figure, becauſe the mdtiplicand and 
multiplier confiſt each of them of a digit, 
and no more, ſo that the greateſt product 
that can ariſe by ſingle »mltiplication is $1, 

| being 
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being the ſquare of 9 ; and Compound 
multiplication-is ſaid to conſiſt of many fi- 
gures, becauſe the multiplicand or multipli- 
er con{iſt of more places than one ; as if 1 
were to multiply 4.36 by 6, it is called com- 


pound, becauſe the multiplicand 436 isof 


more places than one, (viz) 3 places. 


4. The Learner ought to have all the 
varieties of ſingle awltiplication by heart 
before he can well proceed any further in 
this Art, it being of moſt excellent uſe, and 
none of the following Rules in Arithme- 
tick, but what have their principal depen- 
dance thereupon, and they may be learnt 
by the following Table. 


Multiplication T able. 
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The uſe 'of the precedent Table is this, 
In the uppermoſt line or Collume you have. 
expreſſed all the digits from 1 to 9, and 
likewiſe beginning at 1 and going down- 
wards in the ſide colume you have the ſame; 
ſo. that if you would know the produdt of 
any two ſingle numbers multiplied by one 
another, look for one of them (which you 
pleaſe) in the uppermoſt Collume, and 
for the other in the ſide Collume, and run- 
ning your eye from each figure along the 
reſpe&ive Collumes, in the common A- 
gle (or place) where theſe two Collumes 
meet there is the produ& required. As for 
Example, I would know how much is 8 
times 7, firſt Tlook for 8 in the uppermoſt 
Collaine, and 7 in the fide Collume, then 
do | caſt my eye from 8 along the Collume 
downwards from the ſame, and likewiſe 
from 7 in the ſide Collume, I caſt my eye 
from thence towards the right hand, and 


find it to mect with the firſt Collume at 
56, ſo that I conclude 56 to be the product 
required , it woald have been the ſame if 
you had looked for. 7 inthe top, and 8 on 
the ſide, the like is to be underſtood of 
any other f:ch nu-bers. The Learner be- 
ing perfect herein, it will be neceſſary to 
proceed. 
5- In Compound 2ulriplication, if the 
Alult;- 
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AMultiplicand confifts of many places, and 
the multiplier of but one figure ; firſt ſet 
down the »wltiplicand, and under it place 
the multiplier in the place of unites and 
draw a line underneath them, then begin 
and mmltiply the multiplier into every par- 
ticular figure of the mutiplicand, beads. 
ing at the place of units, and ſo proceed 
towards the left hand, ſetting each particu- 
lar produ& under the line, in order as 
you proceed, but if any of the produdts 
excced 10 or any number of tens, ſet 
down the exceſs, and for every 10 carry a 
unite to be added to the next produdt, al- 
ways remembring to ſet down the Total 
prodr& of the laſt figure ; which work 
being finiſhed, the ſum or number placed 
under the line ſhall be the true and totall 
product required. As for example, I would 
multiply 478 by 6, firſt I ſet down 478, 
and underneath it 6 in the place 

of units, and draw aline under- 478 
neath them as in the Margent, 6 
then I begin ſaying 6 times 8is 2868 
48, which is 8 abovefour tens, 

Therefore I ſet down 8 (the exceſs) and 
bear 4 in mind for the four tens, then I pro- 
cced ſaying 6 times 7 is 42 and 4 that I car- 
ried is 46, I then ſet down 6 and carry 4 
and go on ſaying 6 times 4 15 24, and "_ 
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Icarriedis 28, and becauſe it is the la{t fi- 
gure, T ſet it all down, and ſo the work is 
niſhed, and the produtt is found to be 
2868, as was required, 
' 6. When in Compound Multiplication 
the Multiplier conſiſteth of divers places, 
then begin with the figure in the place 
of units in the Multiplier, and Multiply it 
into all the figures of the Multiplicand, 
placing the product below the tine as was 
direfed in the laſt Example z then begin 
with the figure in the ſecond place of the 
Multiplier (viz.) the place of tens, and 
Multiply it likewiſe into the whole Multi- 
plicand (as you did the firſt figure) placing 
its produdt, under the produdt of the firſt 
figure, do in the ſame manner by the third 
fourth, and fifth, &c. until you have Mul- 
tiplied all the figures of the Multiplier 
particularly into the whole multiplicand, 
ſtill placing the produdtt of each particular 
figure under the product of its precedent 
figure ; hereinobſerving the following Cau- 
tion. 
In the placing of the produ&t 
A Caution: of each particular figure of the 
Multiplier, you are not to fol- 
low the 2 Rule of the fourth Chapter, viz. 
not to place units under units, and tens 


under tens, &c, but to put the figure or 
Cypher 


66 Of Multiplication Chap. 6. 


Cypher in the place of Units of the ſecond 
Ine under the ſecond figure or place of Tens 
in the line above it, and the figure or Cy- 
pher inthe place of units of the third line un- 
der the place of Tens in the ſecond line, &c. 
Obſerving this order till you have finiſhed 
the work, iz. ſtill placing the firſt figure 


of every line or m—_— under the ſecond. 


figureor place of Tens in that which isa- 
bove it, and having ſo done, draw a line 
under all theſe particular produtts, and add 
them together ; ſo ſhall the ſum of all theſe 
products be the total produtt Required. 
As if it were Required to Multiply 764 
by 27, I ſet them down the one under the 
other with a line drawn underneath them ; 
then I begin ſaying ſeven times four 
15 28, then I ſet down 8 and Carry 764 
2, then ſay 7 times 6 is 42 and FY 
2 thatI carried is 44, thatis 4 and 2.8 
04 ; then times 7 is 49, and 4 . 1528 
that I carry is 53, which I ſet —— 
down becauſel have not another fi- 29538 
Sure to Multiply 3 Thus have I 
done with the 7 ; then I begin with the 2 
ſaying 2 times 4-is 8, which I ſet down un- 
der the 4 the ſecond figure or place of tens 
in the line aboveit, as you may ſee in the 
margent ; Then I proceed, faying 2 times 
G is 12 thatis2 and carry one, then two 
_ _rumEs$ 
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times ſeven is fourteen, and one that I carry 
is fifteen, which I ſet down becauſe *tis the 
produdt of the laſt figure ; ſo that the pro- 
dudt of 764 by 7 is 5343, and by 21s 1528 
which being placed the one under the other 
as before is directed, and as you ſee in the 
margent, and a line draw-under them, and 


Þ they added together Reſpectively, make 


20628 the true produt Required, being 
equal to 27 times 764. 

Another Example may be this ; Let it 
be Required to Multiply 5486 by 465), I 
diſpoſe of the Multiplicand and Multiplier 


according to Rule, and begin Multiplying 
the firſt figure of the multiplier, 

which is five, into the whole 5436 
Multiplicand, and the produtt is ws 
27430; thenl proceed and Mul> 29430 


tiply the ſecond figure (6) of the 329165 
Multiplier into the Multiplicand ©7244 
and find the produ& to amount ,,..,.- 
to 32916 whichis ſubſcribed un- ——— 
der the otherproduct Reſpe&iv- 

ly, then do I Viultiply the third and laft fi- 
Sure (4) of the Multiplier into the Multi- 
plicand, and the produdt is 21944, which 
is likewiſe placed under the ſecond line Re- 
ſpectively ; then I draw a line under the 
ſaid products (being placed the one under 
the other according to Rule) and add them 
toge- 
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465, or 465 times 5486. 


More Examples in this Rule are theſe 


following. 


430865 = 
4739 


3877795 
1292595 
3016055 
1723460 


2041869235 


Of Multiplication 


together and the ſum is 2550990 the true 
product ſought being equal to 5486 times: 
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$400753 
37495 
32404548 
$75C6822 
25603032 
44805306 
19202274 


— — 


2400028219568 


7. Although the former Rules are ſuffi- 
cient for all Caſes in multiplication, yet be- 


cauſe in the work of multi- 
plication many times great 
labour may be ſaved, 1 ſhall 
acquaint the Learner there- 
with, viz. If the multipli- 
cand or multiplier, or both 
of them end with Cyphers, 
then in yourmultiplyingyou 
may negle& the Cyphers 


S/ e rumeris propo- 
ſi:1s ungs ve uter- 
que adjunctos ha- 
beat a1 c ex.ram e re 


culos; omifii+ cx » 


cu'1s* fiar p'y"om 
nDuteroum 1 

pliea'10y & 1a70 Ce+ 
K.UM rot in'u cr in- 
tezr run loci 2aGe 
cen(eamur quot funt 
oanfſi circult 1h ue 
troqure facto E. 

C.avis Ma: Co 4+ 3 


and multiply onfy the ſignificant figures ; 
and to the produd of thoſe ſignificant h- 
yu » add ſo many Cyphers as the Num- 

ers givento be multiplyed did end with ; 


that 


Ic, 


m > 6ST. Av naw nm AMAFf 
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that is, annex them on the Right hand of the 
faid produdt, ſo ſhall that give you the true 
produ& Required. As if | were to multi- 
ply 32000 by 4300, I ſet 


them down in order to be 320900 
multipyed as you ſe inthe 4.300 
margent,butnegleCting the 96 
Cyphers in both numbers, 228 

[ only multiply 32 by 43 600000 
mad:the produdt i find to be rages 


4396, towhichTann-x the 5 Cyphers that 
are in the multiplicand .and multiplier,and 
then it makes 137600000 for the true pro- 
dutt of 32000 by 4300. 


-8. If tin the multiplier, Cyphers are 
placed between ſignificant figures, then 
multiply only by th: ſignifi- | 
cant figures negleing the 3m ern ne: 
cyphers,but tere ſpecial no- Beater 
tice is to be taken of the true ©: 5 <* Anita 
placing of the firſt figure after the neglect of 
ſuch _ or Cy - and ther-fore,you 


muſt obſerve in what place of the m. [tiplier 


the figure you multiply by ſtandeth, and 
ſet the firſt figure of that produtt under the 
ſame place of the produtt of the firſt figure 
of your multiplier ; As for Example, let 
it be _—_—_ to multiply. 371568 by 
40007, 


rſt I multiply the A 
Y 
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by ſaven and the produdt is 
2600976, then negleQing 371568 
the Cyphers,l multiply by 4 | 


and that product is 1486272 2600976 
now I conſider that four is © 1486272 

the fifth figure 1n the multi- 
plicr, therefore I place wo 14955320975 
(the firſt figure in the Product by four) un- 
der the fifth place of the firſt Produ& b 
ſeven, and the reſt in order, and having 
ded them together, the total produdte is 
found to be 14865320976. other Examples 
in this Rule are theſe following. 


””  ———— 


327585 7864371 
6030 . 20604 
982758 31457484 
1965516 47186226 
— 15728742 
1975343580 " ( 
162037500084 


9. If you are to multiply any Number 
by a unit with Cyphers, (v:z.) by 10, 100, 
1000, Cc. then prefix ſo many Cyphers 
before the multiplicand, ' and that Number 
when the Cyphers are prefixed is the Pro- 
dy& Required ; as if you- would multipl 
428 by 100, annex two Cyphers to 128 
and it 1s 42800 : If it were Required to 
multiply 102 by 10000, annex 4 Cy 

an 
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and it gives 1020000 for the Product Re- 
quired, 


The Proof of Multiplication. 


To, Multiplication is Proved by Diviſion 
and to ſpeak truth all other ways are falſe ; 
and therefore it will be moſt 
convenient in the firſt place, Neue etquod ali- 
to learn Diviſion and by that {29am ne. 
to prove Multiplication. Man7% muon” 
There is a way (at this day * *** 
generally uſed in Schools) to Prove multi- 
plication, which is this, firſt add all the 
Figures in the multiplicand together, as if 
they were fimple Numbers, caſting away 
the Nines as often as it. comes to ſo much, 
and noting the Remainder at laſt, which in 
this caſe cannot be ſo mach as 9, Caſt like- 
wiſe the Nines out_of the multiplier as you 
did out of the. multiplicand, and note that 
Remainder ; then nniltiply the Remainders, 
the Me by the other, and caſt the Nines out 
of that Produc, obſerving the Remainder, 
and laſtly, Caſt the Nines out of the total 
produdt, and if this Remainder;hie equal to 
the Remainder laft fourd,? then-theyicon- 
clade the work to be Rightly:!pexformzgd-; 
but there may be given a thouſand(nay-infi- 
nite) falſe :Produds in a: nultiplication, 

| which 
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which after this manner may be Proved to 
be true, and therefore this way of Proving 


doth not deſerve any Example ; but wef 


ſhall deferr the Proof of this Rule till we 


come to Prove Diviſion, and then we ſhall Þ 


Prove them both together. 


11. The general effe& of Multiplicati- | 


on iscontained in the definition of the ſame 


which is to find out a third Number, ſo often | 


containing one 'of the two given Numbers 
as the other containeth unit. 

The ſecond effett is by having the length 
and breadth of any thing (as a parallelo- 
gram, or long plain) to find the ſuperficial 
content of theſame, and by having the ſi- 
perficial content of the baſe and the length, 
to find the ſolidity of any parallelepipedon, 
Cylinder or other folid figures, 

The third Effect is by the contents,price, 
value, buying, ſelling, expence, wages, 
exchange, ſimple Intereſt, gain, or loſs of 
any one thing, be it Money, Merchandiſe, 
ec. to find outthevalue, price, alice. 


buying, ſeiling, exchange, or Intereſt of | 


any Namber ofthings, of like Name, Na- 

tureand Kind. .. -- | 
The fourthEffe&is (not much unlike the 
other) by the':Contents,. Value ,'or.price 
of one part-of any. thing Denominated, to 
find out the Coritent , - Value or Price - ihe 
| whole 


: 


/ 


: 
? 


' 
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whole thing, all the parts into which the 
whole is divided, multiplying the price of 
one of thoſe parts. 

The Fifth Effet is, to aid, to compound 
and to make other Rules, as chiefly the 
Rule of Proportion, called the Golden 
Rule, or Rule of three; alſo by it, things 
« one Denomination are reduced to ano- 
t CIs . F 
, If you multiply any Number of Integers 
by the price of the Integer, the Product 
will diſcover the price of the Quantity, or 
Number of Integers given. 

in a ReQangular Solid, if you — 
the bredth of the baſe by the depth,and that 
Product by the length, this laſt Product 
will diſcover the Solidity or content of the 
ſame Solid. 


Some Queſtions proper to this Rule 
may be theſe following. 


Queſt. 1. What isthe content of a ſquare 
piece of ground, whoſe length is 28 perches, 
and breadth 1 3 perches. 

Anſwer, 364 ſquare perches, for multi- 
plying 23 the length, by 13 the breadth, 
the Product is ſo much. 

Queſt. 2. Thereis a ſquare battail whoſe 
Flank is 47 men, and the files 19 deep, 

E what 
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what-number of mendoth that battkibton-/ 


tain-? Facit 893; for multipbying 47-by! 19/ 
the Product is 893. when bayel O914; 

 Quift.' 3: If any ore thizp volt4-ſhillinps, 
what thall 9 fuch things colt'Þ py mg ay 6 
ſhillings ; for multiplying 4by 9, the Pro- 
dutt is 36. 0 238! 

Oueſt.'4. If a piece'of: Monewor Mer-' 
chandize be worth or coſt 17 ſhillings,what: 
ſhall 19 fuch pieces 6f Money or Merchan- 
dize coſt ?' Facit 133 ſhillings, which is e- 
qual to-64. 19's. - * NE IL 

Quef. 5- If a Souldier or-Servant get or- 
ſpend 14 5. per moneth; what-is the Wages 
or Charges of 49 Sovldiers or Servants-for' 
the ſame time ? multiply 49 by 14 the Pro-' 
dud is 686 xs. for the Anſwer. | 

Oneſt. 6.1f in a day there are 24 hours, 
how many hours are there in a year, ac- 
counting-365 days to conſtitute the year ? 
F acit 8760 hours to: which if you add the 
6 hours over and above 365 dayes as there 
isin a year, then it will be 8766 ,- hours, 
now if you multiply this 8766, by 60 the 
Number of Minutes in an hour,it will pro- 
duce 525960; for the Number of Minutes 
ina year, | 


CHAP. 
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CHAP. VII. : 8 : 


Of Diviſionof whole 
Numbers... 


1. T NIVISION is the Separation, or Part- 
ing of any Number, .or Quantity 
; | given, into any parts .afſigned ; Or to- fink 
| how often one Number is Contained in:;a- 
-- Unother ; Or from any two Numbers given 

to find a third that ſhall conſiſt of ſo many 
» { Units, as the one of thoſe two given Nruim- 
- bers is Comprehended or contained inthe 
? Nother. 13 FT oh 
e | 2. Diviſion hath three Parts, or Num- 
e bers Remarkable, vizuFirftthe Dividend; 
Secondly the Diviſor; and Thirdly thequo- 
tient. The Dividend is the Number-gtven 
tobe Parted or Divided; The Diviſor.- is 
the Number given, by whichthe Dividend 
; Bs divided; Or it is the Number which 
 heweth how many partsthe Dividendis to 
_ [te dividedinto. And the Quotient is the 
| INumber Produced by the Diviſion of the ' 

E 2 two 
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two given Numbers the one by the other. 
So 12 being given to be divided by 3, or 
into three equal parts, the Quotient will 
bez for 3 is contained in 12 four times, 
where 12 is the Dividend ; and 3 isthe Di- 
viſar, and 4 is the Quotient. 
3s. In Diviſion ſet down your Dwidend, 
| «nd draw a Crooked line at each end of it, 
and before the line at the left hand, place 
the Diviſor, and behind that on the right 
hand, place the figures of the Quotient, as 
-in the margent, lad it 1s re- 
Quired to divide 12by 3; Firſt 3) 12(4 
Jet down 12 the Dividend,and © ; 
on each ſide ofit do I draw. a crooked line, 
and before that on the left hand dol place 
-3 the Diviſor ; then do I ſeek how often 
-3 iscontained in 12, and becauſe I find it 
-X times, I put 4 behind the Crooked line on 
the Right hand of the Dividen@denoting 
the Quotient. | 
4+ But if the Dwiſor being a ſingle Fi- 
gure, the Dividend conſiſteth of two or 
more” places, then (having placed then 
forthe 'work as-is: before” direted) pb 
. point under the firſt Figure on the left hand 
-ofthe Dividend, provided it be bigger then, 
(or equal to) the Divifor, but if it be 
leſſer then the Diviſor, then put a point un-J- 
der the ſecond Figure from the left _ 
ths 
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the Dividend, which Figures as far as the 
point goeth from the lefr hand are to be 
Reckoned by themſelves, as if they had no 
dependance upon the other - part of the Di- 
vidend, and- for diſtinftion fake may be' 
called the Dividual, then ask how often the: 
Diviſor is contained inthe Dividuat, plac- 
ing the anſwer in the Quotient ; there mul- 
tiply the Diviſor by the Figure that you 
placed inthe Quotient and ſet the produ& 
thereofunder the Di vidual ; then draw a 
line under that ' produ&;. and Subtra@the 
faid ProduQt from the Dividual; placingthe- 
Remainder under the ſaid line, then pnt a- 
point under the next figure in the Dividend. 
on the Right hand of that which you put the 
point before, -and draw it! down, placing' 
ton the Right hand of the Remainder, 
which you found by SubtraQtion  which- 
Remainder with the faid Figure an-- 
nexed before it, ſhall be a new dividuat ;. 
then ſeek-again hew oftenthe diviſor is con-- 
tained in this new dividual, and put the An-- 
ſwer in the Quotient on-the Right hand of 
the Figure there before,- then multiply the 
diviſor by the laſt Figure that you put in the- 
Quotient, and ſubſcribe the Prodatt under- 
the dividual, .and.. make Subtraction. and:. 


to the Remainder draw down the next Fi- 


gure from the grand dividend, (having firſt- 
E 2. put- 
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put a point under it) and putit on the right 
hand of the Remainder for a new dividual 
as before, cc. 

Obſerving this general Rule in all kind 
of Diviſion, firſt to ſeek how often the di- 
viſor is contained in the dividual; then (hav- 
ing put the anſwer in the quotient) multi- 
ply the Diviſor thereby, and Subtract the 
Product from the dividual. An Example or 
two will make the Rule plain. Let it be 
Required to divide 2184 by 6, I diſpoſe of | 
the Numbers given as is before directed, 
and as you ſee in the margent, in order to 
the work, then ( becauſe 6 the 
diviſor is more then 2 the firſt 6)2184( 
Figure of the dividend) I put 
a- point under 1 the ſecond Fi- 

Bure, which makes the 2 1 for the Dividual, 
then do Lask how often 6 the 
diviſor,iscontained in 21 and 6) 2 184 (3 


* becauſel cannot have it more 18 
then 3 times, I put 3 inthe —— 
Quotient, and thereby do I 3: 


multiply the diviſor 6 and | 

the produtt is 18, whichlI ſet in order un- 
der the dividual, and Subtract it therefrom, 
and the Remainder (3) l place in order un- 
der the line as you ſee.in the Margent. 


Then do I make a point under the next 
Figure 
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F igure of the dividend being 8, and drayy it 
dowh, placi*g it before the 


Remainger 3,..So have I. 38, '6)2 184 (36 


for a new. dividual, then'do , 1N 
I feek how often 6 is contain- . | 


edin 38, and becauſe I can- * 3 
not have more --than 6 times, IM 6 
[ put 6 in the quotient, and 4 
thereby do multiply the di- - 


viſor 6,and the produdt(36) 
I put under the dividual (38) and SubtraQt 
it therefrom, and the remainder 2 I put un- 
der the line as you ſee in the Margent. 


Then dol put a poift under the next(and 
laſt) Figure of the dividend 
(being 4) and draw it down $6) 2184 (364 


to the remainder 2, and put- »8 

ing it on the righthand ther. —=— 

of at maketh 24 for anew di- 35 
vidual ; then ſeck how.of-. i. ;; 39 -. 
ten 6 is contained in 234, and 24 
the Anſwer is 4, which] put 24 


in the quotient,and multiply 
the diviſor (6) thereby and 
the product (24) I put under the dividual, 
and Subtract it from it, and the Remainder 
is ©, and thus the wark is finiſhed, and 1 
find the quotient to be 364, that is, 6 is 
con tained in 2184 jult 364 times; or 2 184. 


©O 


E 4 being 


- 
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being divided into 6 equal parts, 364 is 
one of thoſe parts. 

Ifit were Required to divide 2646 by 7 
or into 7 equal parts, the quotient would 
be found to be 378, as by the following 0- 
peration appeareth. ; | 

7) 2646 (378 
55. 


£4.04 00 
So if it were Required, to divide: 946 by 
$, the Quoticnt will be found to be 118 
and 2 Remaining after Diviſion is ended. 


' +.. The work followeth. 


8) 946 (118 


(2) Many 
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Many times the dividend cannot exaQtly 
be divided by the diviſor, but ſomething | 
will remain, as: in the laſt Example , 
where 946 was given to be divided by 5,. 
the quotient was 118 and there Remaineth 
2 after the diviſion is ended ; Now what is 
to be done in this caſe with the Remainder. - 
the Learner ſhall be taught when we come” 
to treat of the Reducing, or Reduttion of. 
Fractions, 
And here Note, that if after your Divi--- 
lion is ended, any thing .do Remain, it” 
muſt be leſſer then-your diviſor, for other-"- 
wiſe your work is not Rightly performed. .. 


Other Examples are ſuch as Follow. 


$) 73464 (9183 9) 13758(1528 5 
72 9 + 
14 47 
_ 45 - 
66 25 * 
64 1d 
24 - T8. - 
24 72- 
(0) (6) 


+ % « 
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5- Butif the diviſor conſiſteth of more 
places then one, then chooſe ſo many Fi- 
gures from theleft ſide of the dividend for 
a dividual, as there are Figures in the divi- 
ſor, and put a point under the fartheſt Fi- 
gure of that dividual to the Right hand,and 
ſeck how often the firſt Figure on the Left 
ſide of the diviſor, is contained in the firſt 
Figure on the Left fide of the dividual, and 
place the Anſwer inthe quotient,and there- 
by multiply your diviſor, placing the pro- 
dud under your dividual, and Subtradt it 
therefrom, placing the Remainder below 
the line; then put a point under the next 
Figure in the dividend, and draw it down 
to the ſaid Remainder, and annex it on the 
Right fide thereof, which makes a new di- 
vidual, and procecd as before, &c. 

And it it ſo happen that after you have 
choſen your firſt dividual (as is before di- 
re&ed.) you find it to be lefler then the di- 
viſor, then put a point under a Figure more, 
ncarer to the Right hand, and ſeek how of-« 
ten the firſt Figure on the Left fide of the 
diviſor, is contained in the two firſt Figures 
on the Left ſide of the dividual,and place 
the anſwer in the quotient, by which mul- 
tiply the diviſor,& place the produdt there- 
of in order-under the dividual, and Subtra& 
i#+therefrom, and proceed Cc. 

Always 
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. Alwayes--remembring, that. (in. all the: 
caſes of] Divifion}),if after: you have mul- 
tiplyed your diviſor by the Figure laſt pla- 
cedinthe.quoticnt, the product be. greater 
then the dividual, then you muſt cancel that 
Figure in the-quotient, and inſtead thereof 
pat a,Figure leſſer by a Unit (or one) and 
multiply» the diviſor,thereby,. and if ſtill the 
produdt be greater then the dividual, make 
the Figure 1n the quotient yet leſſer by a . 
Unit, and thus do until your produt be 
leſſer then the divigual;orat,the moſt equal 
thereto, and then make Sybtrattion, &c. 

So if you would divide g464 by 24, the' 
quotient will be found to be 394, I firſt put 
down the given ; \zmbers as before is di- 
refed, now becauſe:my diviſor confiſtetty 
of two Figures, I thereforc ; 
put-2-pgint under. the. ſecond. . | 5: 
Figurafrom the Left hand in.\ 24)9464 (* 
my dividend, whych here. is - -- 2 
under four, whereforel ſeek $5 
how often two the firſt figure 22 
(on the Left ſide of; the divi- 
for)..is contamed in nine (the like firſt in 
tne dividugl)the;anſwer is four,which I put” 
inthe. quotient and, thereby multiply all the 
diviſor and find the produt to be ninety fix. 
which is. greater than the. dividual ninety 
four, Wherefore 1.cancel the four. ini the 

| E 6 quo 
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quotient, and inſtead thereof I put three (a 


unit leſſer) and by 'it multiply the diviſor 
- twenty four, and the produtt is ſeventy 


two, which I Subtra&t from ninety four the 
dividual, and the Remainder is twenty two, 
then doI make a point under the next Fi- 
Sure fix in the dividend, and draw it down 
and place it” on the Right fide of tlie Re- 
mainder twenty two, and 


it makes 226 for a new \ 24) 9464 (39% 


dividual, now becauſe the | 
dividual 226 confiſteth of 7. 
a Figure more then the di. ' Tn 
viſor, therefore Tſcek how © ' 7 = 
often 2 (the firſt Figure: er 
of the diviſor) is contained NL 
in 22 (the two firſt of the- 
dividual)-7 ſay nine times, wherefore Tpnt 
nine in the quotient; and thereby multiply 
the diviſor” 24, the produt 216 TI place 
under the dividual 226,and Subtratt itfrom 
it, and; there Remaineth 10; 
' Then /goonand make a-pointunder the 
next and laſt Figure (4) inthe dividend, and 
pull it down-to the Remainder 10, and'it 
maketh 104, for anew dividual; which is 
alſo a: Figure more then* the diviſor, and 
therefore 7 ſeek how-often twoiis contained 
in ten,. / anſwer five-3- but-multiplying m 
diviſor-by- five, the produd- is 120, which 


10- 
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is greater then the di--_ \ 24) 9464 (394 
viſor, and therefore I Ne th 


make it but four, and £4 58 
by it multiply the di- 226 
viſor, and. the pro- 216. 
duct is.96 which be- "70a 
ing placed under, and. 96 
Subtrafted from the — 
Dividual, there Re- (8) 


maineth 8, and thus the whole work of this. 
Diviſiorris ended, and 1 find that 9464 dit 
vided by 24, or into 24 equal parts the 
Quotient; or one of thoſe equal parts, is 
found to be 394. as was ſaid: before, and. 
there Remain 8. 


Another Example may be this, let there 
be Required the quotient of-1183653 divi- 
ded by 385, firſt I diſpoſe of the Numbers 
in order to their dividing, and becauſe 118 
the three firſt Figures of the dividend is lef- 
ſer than the diviſor, I therefore make a 
point under the fourth Figure, which is-3, 
andſ eek how often 3 
is contained in 11 ?\ 385) 1183653 (3 
the anſwer is (3) ; 


which I put in the- 1155. 
quotient, and there- — 
by multiply the divi- 28-. 


ſor, and the Produttis 1155 which Iſub- 
tract 
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tratt fromthe dividual 1188 and there Re 
mains 28. Then :.... Rs 
"(as before) I pull y 385) 1133653 (30 
,- down the next Fi- Ca 

Sure, Which is ſix, _ IR 

and place it before 286 

the Remainder 28, ;. _ 

fo have 1 286 for a new dividual,and becauſe 
it hath no more Figures than the diviſor 1 
ſeek how often 3 (the firſt Figure in the di- 
viſor) is contained in 2 (the firſt Figure of 
the dividual) and the anſwer-is 0, for a 
greater-Number cannot be, contained in a 
leſſer, wherefore I put © in-the-quotient, 
and thereby (according to Rule) I ſhould 
multiply my Diviſor, but if I do the pro- 
du& will be o, and -o Subtratted from the 
dividual-286 the remainder -is- the ſame: 
wherefore I pull down the next figure:(5,) 
from the dividend _ | ET 
and put- it before'the \ 385)1183653(307 
faid Remainder 286 | gs 


ſo have I 2865 for a II55 
new dividual, and ——- 
becauſe it conſifteth _ 2875 

of four places (viz.) 2695 « 
a place more than — 
the diviſor, I ſeek 170 


how often 3 (the firſt Figure of the diviſor) 
is coftained in. 28 (the two firſt of the diy: 
dua 
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dual) and Iſay there is 9 times 3 in 28, but 
multiplying my whole divifor (335) there- 
by I find the produtt tobe 3465, which is 
greater than the, dividual 2865, wherefore 
| chooſe eight which is lefler by a Unit than 
nine, and thereby I multiply my diviſor 
3385, and the produtt is 3080, which till 
is renter then the ſaid dividual, wherefore 
I chooſe another Number yet a Unit lefler, 
viz.7 3 and having multiplyed my diviſor 
thereby the produtt is 2695 lefler thanthe 
dividual 2865 , wherefore I put feven in 
the quotient, and Subfraft 2695 from the 
dividual 2865, and there remains 170, then 
I pull down the laft figure 3 in'the dividend 
and place it before the ſaid Remainder 170, 
and it makes 1703 for a new dividual, then 
(for the reaſon abov- 
ſaid)I ſeek how often 
three is contained in 


385) 1183553 (3074 


17, theanſwer is 5, FEE 

but multiplying the 286g 
diviſor thereby, the 2695 
product is 1925 ——_— 
greater than the de- =_ 
vidual, wherefore I IO 
ſay it will bear four, 163 


a Unit leſſer, and by 

it I multiply the diviſor 385, and the pro- 
duct is 1540, Which. is leſſer than the divi- 
dual 
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dual, and therefore I put four inthe quoti-- 


ent, and Subtradt the ſaid produt from the 


dividual, and there Remaineth- 163, and: 
thus the work is finiſhed, and I find that 
1183653 being divided by 385, or into: 
385 equal ſhares or parts, the Quotient or 
one of thoſe parts. 1s 3074, and. beſides. 


there is 163 Remaining. 


And thus the Learner being well verſed- 


in the method of the foregoing Examples, 


he may be ſufficiently qualified for the di-. 


viding of any greater ſumme or number in- 
to as many parts as he pleaſeth, that is, he 


may underſtand the method of dividing, 


by a Diviſor conliſteth of 4 or 5 or 6 or 
any greater number of places, the method. 
being the with the foregoing Examples 
in every Reſpet, | 


Other 


"2m? 
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Other Examples of Diviſion. 


\ 27985) 835684790 (29860 
$5972 


275964 6 
251874 


240907 
223888 
_— — 
T70T99 
167916 


Remains (22830) 


—— — _ 


' ——_ 4 - 
ene EI — tnm——_—_——_ en 


\ 296374). 473986018 (2413 
392748 


812380 
785496 


268841 

196374 
724678 
$389122 


Remains (135555) 
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So if you divide 47386473 by 58736, 
you will find the Quotientto'be Bos, and 
45257 will Remain. after-the work is 
ended. $2 l 

In like manner if you would Divide 
3846739204 by 483064 , the Quotient 
will be 7963 and the Remainder after Di- 
viſion will be. 100572. 


Compendiums in Diviſion, 


I, T: any given Number be to be Divi- 
ded 7 another Number that hath 

Cyphers prefixed on the Right fide theteof, 

(omitting the Cyphers,), you:may cut off 

ſo many Figures from _. 

the Right hand of the Et fi Diviſor adjunQos fibi h1- 


beat Crreulo: a 4 dextram, onr (. 
Dividend , as there- Jo bend et 
are Cyphers before. eee a okefttucn 
the Diviſor, and let” . gure »wie.Ought, Cla, Mah. 
the Remaining num- - 75? 
bers in the Dividend, be divided by the 
Remaining number or numbers inthe Divi- 
ſor ; obſerving this Caution, that if after 
your Diviſion is ended, any thing Remain 
you are to prefix the aumber or numbers 
that were cut off from the Dividend before 
the Numbers Remaining; and ſuch new 


found 
= 
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| fixed, you:may cut 
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found Number ſhall- be the Remainder. As 
for Example; Letit be Required to divide 
46658 by400;now be- Fd 

cauſe there are two cy- 4100) 455158 (116 
phers before the divi- TY 

ſor, I cut off as many 


Figures from before 6 
the Dividend,viz. 58, q 
ſo that then there will " 
remain only 466 to be 24 
drvided by 4, andthe . _ — 
Quotient will be 1 16, 258 


and there will Remain 2, before which 1 
prefix the two Figures (58) which were 
cut off from the Dividend and it makes.258 
for the True Remainder, ſo that-I conclude 
46658 divided by 490 the: Quotient wilk 
be.116, and 2 Fs Remaineth akterthe work 
is ended; as by the work in the Marpent. 


2. And hence it followeth that if the din 
viſor be (1) or a unite with /Cyphers pre- 


4h. 29018 
D'viſurus quemeunque numerum 
off ſo many figures er 19, Aer ex Jex” y— 


uncam, eamque primam figuram z 


from before the di- Ret que enim figure pr 
vidend » as there Gmerni F..- -- —— 
are Cyphers in the | 
diviſor , and then the figure .or figures 
that are 6n the left hand, will be the Quoti- 
ent, and thofe on the right hand will be - 
C- 
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Remainder, after the Diviſion is ended : as 
thus, if 45783 were to be divided by 10, I 
cut off the laſt figure (3) with a daſh thus 
(457813) and the work is done, and the 
quotient is 4578 (the number on the left 
hand of thedaſh,) and the Remainder is 3 

(on the right hand; ) In like manner if the 
ſame Number 45783 were to be divided 
by 1co, Icut off 2 figures from the end 
thus (457183) and the quotient is 457, and 
the remainder 833. And if I were todivide 
the ſame by»1000, I cut off 3 figures from 
the end thus (451583) and the quotient is- 
45 and 783 the Remainder. oc. 

6. TheGeneral effe& of Diviſion is con-- 
_—_ you defmition- — m_ (that 
is Ving two unequal numbers given 
to fn a third” warty, ſuch od 
to the dividend, as the diviſor hath to unit , 
Or 1, it alſo diſcovers what reaſon, or 
proportion there is between numbers, ſo if 
youdivide 12-by 4-it quotes 3,which ſhews 
the reaſon,or proportionof 4 to 12 is triple. 


 Theſecond effe& is by the ſuperficial 
meaſure or content, and the length of any 


oblong, Reftangular parallelogram, or 
ſquare plane known, to find out the breadth 
thereby ; or contrariwiſe by having the 
ſuperficies, and-breadth of the ſaid figure, 
to- find out the length thercof.. Alſo by 


having 


os My oa 


ran TT un RR Om 2+ * 
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having the ſolidity and length of- a ſolid 
to find the ſuperficies of the baſe, & contra. 

The third effe& is,by the concents,Rea- 
ſon, price, value, buying, ſelling,ecxpences, 
wages, exchange, intereſt, profit, or loſs of 
any things (be it Money, Merchandize, or 
what elſe) to find out the contents, reaſon, 
price, i 06. genres a : 
exchange, intereſt, -profit, or loſs, of any 
one thing of like kind. 

The fourth effeftis to aid; to. compoſe, 
and to make other Rules,. but principally 
the Rule of Proportion, called the Golden 
Rule, or Rule of three, and the Redugi- 
on of Moneys, weight and meaſure, ' of 
one denomination into another, by it alſo 
fra&tions are abbreviated by finding a com- 
mon meaſurer, unto the numerator and de- 
nominator, thereby.diſcovering commenſu- 
rable numbers. 

If you Divide the value of any certain 
quantity by the ſame quantity the Quotient 
diſcovers the Rate or value of the Integer, 
as if cight yards of Cloth colt 29 ſhillings, 
hereif you divide (96) the value, or price 
of the given quantity by { 8) the fame quan- 
tity,” the Quotient will be 12 5,which is the 
value or price of 1 of thoſe-yards, & contra. 

If you divide the value, or- price of any 
unknown quantity, by the value of the In- 

teger, - 
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. teger, it gives you;in the quotient that un- 
known quantity, whoſe price 'is thus divi- 
ded; as if 12 ſhillings were the value of 1 
yard, I would know how many yards are 
worth 96 ſhillings, here if you divide (96) 
the price or value of the unknown quanti- 
ty, by (12) the rate of the Integer, or one 
. yard, the quotient will be 8, which is the 
number of yards worth 96 ſhillings. 


Some Queſtions anſwered by Diviſion may be 
theſe following. 
Queſt. 1, If 22 things coſt 66 fthillings, 
what wall 1 ſuch like thing coſt ? faczt 3 ſhil- 


lings,for if you divide 66 by 22, the Quo- - 


tient is 3 for the Anſwer ; ſoif 36 yards or 
ells of any thing be bought or ſold for 108 /. 
how much. ſhall one yard'or ell be bought 
or ſold for?facit 3 for if you divide-108 /, 
by 36 yards the, Quotient will be 3 /. the 
price of the Integer... 

. Queſt. 2. If the expence,. charges, or 
wages of 7 years amounts to 868. what is 
the expencegcharges, or wages of one year ? 
facit 1241. for if you divide 868 (the wa- 
ges of 7 years,) by 7 (the number of years) 
the Quotient will be 1241. for the Anſwer, 
ſee the work. 

7 
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Queſ- 3. If the content of a ſuperficial 
foot be 144 Inches, and the breadth of a 
board be 9 Inches,how many Inches of that 
board in length will make.fuch a foot? facie 
16 Inches; for by dividing 144 (the num- 
ber of ſquare Inches ina {quare foot,) by 
| 9 (the Inches in the breadth of the board) 
the Quotient is 16 for the number of Inches 
in length of that board, to make a ſuperki- 
_—— LI 
9) 144 (i6 Inches 
g \ 


Oueſt. 4. If the content of an Acre of 
Ground be 160 ſquare Perches, and the 
length of a furlong (propounded,) be 80 
Perches, how many Perches will there go 

in 
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in breadth to make an Acre,facit 2 Perches 
forif you divide 160 (the number of Per. 
ches in an Acre) by 80 (the length of the 
furlong in Perches) the Quotient is 2 Per- 
ches ; and ſo many in breadth of that fur- 
long will make an Acre, 


80) 160(2 Perches 


160 


(0) 


Oueſt. 5. If there be 893 men to be 
made up into a battail, the front conſiſts of 
47 men, what Namber muſt there be in the 
File ? Facit 19 deep inthe File : For if you 
divide 893 (the Number of men) by 47 
(the number in front) the Quotient will be 
19 the file in depth, the work followeth. 


47) 893 (19 deep in file 
47 


Queſt. 
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Oueſt. 6: There isa Table whoſe Super- 
ficial Content is 72 feet, and the breadth 
ofit at the end is 3 feet, now I demand 
what is the Length of this Table ? Facit 24 
feet long;; for if you divide 72 (the con- 
tent of the Table in feet)by 3. (the breadta 
of it) the Quotient is 24 feet for the length 
thereof which was Required, See the 0- 
peration as followeth 


3) 72 (24 


The proof of Mlutiplication and D iviſun. 


Multiplication and Diviſion Interchange- 
ably prove each other ; for if you would 
prove a ſumme in Dzviſio;z, whether the 0- 
peration be Right or no, Multiply the 
Quotient by the Diviſor ;, and if any thing 
Remain after ,the Djv://o2 was ended, 
add it to the Produd, which Produd (if 
your ſurame was Rightly 4:vided) will be 
equalto the Dividend ; And Contrariwiſe 
if you would provea ſumie in Multiplica- 
ton, divide the Produtt by the AMultipliar, 

5b F and 
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and if the work was Rightly pe&tformed,the 
Quotient will be equal to the Multiplicand. 
See the Example where the work is done 
and undone ; Let 7654 be given to be Mul. 
tiplyed 3242, the product will be 
24814268 as by the work appeareth, 


7654 
324.2 


15308 
30616 
15308 
22962 
24814268 


_—_— - 


And then if you divide the ſaid Pro. 


dutt 24814268 by 3242 the Multiplier, 
the Quotient will be 7654 equal to the gi- 
ven Multiplicand. 


3242) 
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\ 3242) 24814263 (7554 
22694 


21202 
$2452 


175058 
19219 


12953 
12568 


(0) 


In like manner. (to prove a Sumnme or 
Number in D:viſ#on) If 24814265 were 
Divided by 3242 the Quotient would be 
found to be 7654 ; then for proof, if yoa 
Multiply 7654. the Quotient by 3242 the 
Diviſor, the Produtt will amount to 
24814268, equal tothe Dividend. 

Or you may prove the laſt or any other 
Examplein Multiplication thus, viz. D:- 
vide the Product by the Multiplicand, and 
theQuotient will be equal to theMultiplier; 
ſce the works 


F 2 7654 
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7654 
3242 


15308 
30616 
I $5g08 
22962 


7584) 248142683 (3242 
22962 


— 


18522 
11.5308 


———_— 


32146 
30616 


I 5308 
15308 


o— —— 


(0) 


From whence there ariſeth this Corollary, 
that any operation if Diviſion may be prov- 
ed by Diviſion ; for if after your Diviſion is 
ended, you divide the D:vidend by the 
Quotient, the new Quotient thence ari- 
ſing will be equal to the Diviſor of the firſt 
operation; for Tryal whereof let the laſt 
Example beagain Repeated. 


3242 
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3242) 24814268 (7654 
22694 


pe 21202 
19452 


17506 
16210 


12563 
212968 


— 


(0) 


For proof whereof divide again 
24814268 by the Quotient 7654, and the 
Quotient . thence will be equal to the firſt 
Djviſor 3242,ſce the work. 


7654) 24814268 (3242. 
22662 © 
19522 
15308 
32145 
30515 


t 3 Buy 
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But in proving Diviſion by Diviſion, the 
Learner is to obſerve this following Cauti- 
cn, that if after his Diviſton is ended there 
be any Remainder, before you go about te 
prove your work, Subtra&t that Remaig- 
der out of your Dividend, and then work 
as before, as in the following Example, 
where it is Required to divide 43876 by 
755, the Quotient here is 57 and the Re- 
mainder is 271 , See the work following. 


753) 43876 (57 
3825 


6625 
$355 


(271) 


- Now to. prove this work Subtradt the 
Remainder 27 1 out of the Dividend 4.3876 
and there Remaineth 43605 for a new Dz- 
- vidend to be divided by the former Quoti- 
ent 57, and the Quotient thence ariſing is 
765 equal to: the given D#viſor, which 
proveth the operation to be Right, 


of whole Numbers. 
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43375 
271 


$7) 43505 (755 
399 


Thus have we gone through the four-Spe- 
cies of Arithmetick, 
viz. Addition, Sub- 79's enthnztices fer quas onjma 
traction, Multipli- HE es ne gab. 
cation, and Diviſi- Jaques, ave omais perkites, 
on; u ; n which all Gems, Frif. Arch. par, 1. 
the following Rules 
and all other operations whatſoever that 
. are poſſible to be wrought by numbers: 
have their immediate dependance, and by 
them are reſolved. Therefore before the 
Learner make a further ſtep in this Art, let 
him be well acquainted with what hath been - 


delivered in the foregoing Chapters. 
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CHAP. VIII. 
OfReduction. 


I. EDUCTION, is that which brings. 


together 2or morenungbers of dif- 
ferent denominations, =_ one — 
| ., On; or it ſerveth to change 
—_ Ar * or alter Numbers, Mos. 
+ 13+ 150+ VVeight, Meaſure,or Time, 
from one Denomination to another ; and 
likewiſe to abridge fractions to their loweſt 
Termes, All which it doth ſo- preciſely, 
that the firſt Proportion Remaineth withe 
out the leaſt jot of Error or Wrong Com- 
mirted. So that it belongeth as well to 
Frattions as Integers,of which in its proper 
place. Reduftion is generally performed, 
either by Multiplication or Diviſion ; from 
whence we may gather, that 
2. Reduftion is either Deſcending or 
Aſcending, _ 
3. Reduttion- Deſcending, is when it is 
| Required to Reduce a Sumor Number of a 
grcater Denomination, into a leſſer ; whieh 
Nuns 
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Nimber, when it is ſo reduced, ſhall be e-' 
qual in value to the Namber firſt given in - 

| |, the greater Denomination 
Wing Arith. as if it were Required to 
Ch.7-2. 354+ know how many ſhillings, 
pence or farthings are equal in value to a 
hundred pounds? or how many oxnces are 
contained in 45 hundred weight , or how 


. | .many dayes, hours , or minutes, there are - 


in 240 Tears, &c. And this kind of Re- 
duttion is generally performed by Multi- 
plication. 

4. Redufttion Aſcending, is when it is 
Required to Rednce or bring a Sum or 
Number of a ſmaller Denomination into a 
Greater, which ſhall be equivalent to the 
given zumber ; as ſuppoſe it were Requi- 
red to find out how many Pence, Shillings, 
or Pounds, are equal in value to' 43735 
Farthings ; or how many Fundreds are 
equalto ( or in) 3748 pounds, &c. and 
this kind of Reduttion is alwayes performs 
ed by Diviſion. 

5. VVhenany Sm or® Number is given 
to be Reduced into another Denomination, 
youare to.conſider whether it ought to be 
Reſolved by the Rule Iefcending' or 
Aſcending, viz. by Multiplication or Divi- 
ſion ; 1f it he to be performed by Multipli- 
cation, conſider how many parts of the de- 

F 5 nomination 
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nomination itito which you would Reduce 
it, are contained in a Vnt or Integer of the 
' Eiven Number, and multiply the ſaid given 
Number thereby, and the_Prodwtt thereof 
will be the Anſwer to the Queſtion. As if 
the Queſtion were, in 438 /. pounds how 
many ſhillings? here I conſider that in one 
 poundare 20 ſhillings, and that the number 
of ſhillings in 38 pounds will be 20 times 
38,wherefore | multiply 38 /. by 20, and 
that produft is 760, and ſo many ſhillings 
are contained in 38 pounds. | 
But when there is a Denomination, or 
Denominations between the Number given 
and the Number Required, you may*«(if 
you pleaſe) Reduce it into the next inferi- 
or Denomination, and then into the next 
lower than that, &c. untill you have 
brought it into the denomination Required ; 
As for Exam ple, let it be demanded in 132 
nds how many F ar- 132 founds 
things ? Firſt] multiply R + 
132 (the \nmber of 26540 ſhillings 
pounds given)by 20 to I2 
bring itintoſhillings,, - — 
it makes264@hillings, & cos 
then do I *Multiply __.. | 
the ſhillings (2640)by 31680 pence 
12, to bringthem in- 4 


to pence; and it produ- 325720 farthings 
C 
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ceth 31680, and ſo many pence are con- - 
tained in 2640 ſhillings,. or 132 pounds 3 
then dol Metiply the pence. viz. 31680 
by 4 to bring them into Farthings (becauſe 
4 farthingsis a peny) and 1 find the produt? 
thereof to be .126720, and ſo many far-- 
things are in equal value to 132 pounds, . 
the work is manifeſt in the Margent.. 

And if the 7umber propounded to be Re- 
duced, 'isto be divided, or wrought by the 
Rule Aſcending, conſider how many of | 
the given numbers are equal to an Unitor - 
Integer in that denomination to which you 
would reduce your given number, and make 
that your d:viſor,. and the given. number 
your dvidend; and the Quotient thence 
ariſing will be the number ſought or requi- 
red; As for Example, Let-it be Required to + 
Reduce 2640 Pillin s int 0 
pounds ; here | conſeder that 'T 
20 ſhillings are equal toone 210) 25410 (132 
poand, wherefore I divide RY 
2640 (the givermmber) by 
20, and theQuotient is 132 
and ſo many pounds are con- 
tained in 2640 ſhillings. In 
Reduction deſcending andy 
aſcendiggthe Learner is ad- _— 
viſed to take particular no- (0) 


<a | aal 


tice of the Tables delivered in the ſecond 
F 6 Chap*- 
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, Chapter ofthis Book, where he may be 
informed what Multepliars, or Diviſors 
to-make uſe of in the reducing of ' any mins 
ber to any other denomination whatſoever, 
Eſpecially - Engliſh Moneys, VVeights,. 
Meaſures, Time and Motion ;- but! in this 
place it is not convenient to meddle with: 
Forreign | Coynes, Weights: or Mea-- 
_— ed 

But if in Reduction Aſcending it happen 
that there is a denomination, or, denomina- 
tions between then number piven and the 
umber Required, the you may Reduce 
your number given into.the next Superiour 
denomination, and'when it is ſo Reduced, 
bring it into the nextabove that, and ſo on 
untilyou have broughtit into the Denomi- 
nation Required. As for Example, 

Let it be demanded in 126720farthings; 
how many pounds ? Firft I divide my given 
number (being fart hings) by 4,. to bring 

them into pence, (becauſe 4-farthings make 
one peny-) and they are 3 168& pence, then 
] divide, 31680 pence by 12, and the Quo- 
tient giveth 2640 ſhillings, and'thef\ 1 di- 
vide 264.9 ſhillings by 20, and the Quoti- 
ent-giveth.1 32 pounds, which are equal in 
value to 126720 farthings. See the whole 
-wark as.it followeth. | 


12) 


into pence. firſt I bring 48 1, into ſhillings, 
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va) + 0607 the: 
4)126720 (31680 (26410. (132. 
12 24 NY 
6 76 's 
4 72 6 
@ 27 48 po” 
24, 48 
32 (0) 
32 | 
4 (o) 


6. When the number given to be Redu- 
ced,  conliſteth of divers denominations, as - 
pounds, ſhillings, pence, and farthings ; 
or of hundreds, quarters, pounds, and ounces, 
&c. then you are to Reduce the higheſt (or 
createſt) denomination into'the next Infe- 
riour, and add thereunto the number ſtand- 
ing in that denomination which your great- 
eſt or higheſt zumber is Reduced to; then 
Reduce that Sum into the next Inferiour 


denomination, adding thereto. the nunr 


ber ſtanding in that denomination. z:. dp 
ſo until you have brought the number given 
into the denomination propoſed. As,if it 
were Required to Reduce 481. 13 5. 10 4. 


by 
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by multiplying it by 20 and the produtt is 
obo ſhillings 4 which | add the '7 ſhillings 
and they make 973, then I multiply 973 
by 12, to bring the ſhillings into pence, and 
they make 11676 pence, to which I add 
the 10Opence, and they make 11686 pence 
for the Anſwer, ſee the whole work done. 


|. $. d. 6 
48--13--10, 
29 


960 ſhillings 
Add 13 


Sum 573 ſhillings 
12 


1946 
973 


11676 pence 
Add 10 


erm 


Sum 11696 Pence 


», If (in Reduftion Aſcending) after 
Diviſionis ended, any thing Remain, ſuch 
Remainder is of the ſame denomination 
with the Dividend. 


Examples in Readuttion of Coin, 


Lueſt, 1, In 4281, how many ſbillings ? 
Fic 


— ew fs OA 
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Facit 8760 ſhillings, for Multiplying 438 
by _—_ the Produtt amounteth to ſo 
much,» 


I. 
4.33 
20 


——— 


Facit 8760 ſhillings. 


Queſt. 2. In 467 1. how many pence ? 
Firſt multiply the'given w«mber of pounds 
467 by 20, to bring it into ſhillings, and it 
makes 9340 ſhillings, then multiply - the 
ſhillings by 12 and it produceth 112050 


pence, thus 


467 pounds 
20 


9340 ſhillings 
= 


18680. 
9340 


Facit 112080 pence 


Or it may be Reſolved thus. viz. multiply 
the given Number of pounds 467, by 
240 the Number of Pence in a Pound, 

and 
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and the Produdt is the ſame, viz. 112080 
pence 

Ly 


467 pounds 
240 


18680 
034 


F "—_ 


—— 


Facit 112080 peuce 


Queſt: 3- In 5673, /. how many Far- 
things! Firſt Multiply the given Number 
by 20-to bring it into ſh1/l5ngs, and it pro- 
duceth 113460,. then multiply that” pro- 
dutt by 12 to bring it into pence, and it pro- 
duceth 1361520; then laſtly, Multiply the: 
pence by 4+ and it produceth 5446080 far- 
rhings. See the operation. > 

$573 pouna's 
20 


I 2450 ſhill, 
12 


226920 
1113460 


—_— 


1 361520- pence 
4 


facit 5446080 fatth. 


Or 


ts. I VB OR 
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Or this Queſtion. might have been thus 
Reſolved, viz. Multiply 5673 the given 
Number of pounds by 960 the Number of 
farthings in a pound, and it produceth the 


ſame Effect. i 
5673 pounds 20 ſhillings 
$60 12 
340380 240 pence 
$I057 4 
Factit $446080 farthings 960 farth. 


Otherwiſe thus, Firſt bring the given 
Number 5673 l. into (billings, and mul- 
tiply the ſhillings by 48, the Number of 
Farthings ina Pooling, and the ſame effe&t 
is thereby likewiſe produced, viz. 


$673 pounds 12 pence 
20 4 
113460 ſhillings 48 farthings, 
48 
007680 
453840 


Facit $445080 ſarthings 


Theſe various wayes of Operating are 


expreſſed toInform the Judgement ofthe 
Lear- 
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Learner with the Reaſon of the Rule ; more 
ways may be ſhewn, but theſe are ſuffici- 
ent even for the meaneſt capacities. 

QOneſt. 4. In 4581. 16 5.07 d. 3 qrs. how 
many farthings ? .To Reſolve this queſti- 
on conſider the 6 Rule ofthis Chapter, and 
work as you are there dire&ed, and you 
will find the aforeſaid given number to a- 
mount to 440479 farthings, VIZ. 


l. $ d. Qty. 
458--16—07- ---3 
20 


9160 (billings « 
Add 16 
Gm 


Sum 9176 ſhillings 
12 
13352 
$176 
Tio112 pence 
Add 07 


Sum 11c119 fence 
4 


440476 farthings 
Add 3 


Sum 440479 farthings 


This | 


' 
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This laſt Queſtion (or any other of this 
kind, v5z, Where the zumber given to be 
Reduced conliſteth of ſeveral denominati- 
ons) may be more conciſely Reſolved thus 
viz, when you multiply the pounds by 20 
to bring them into ſhillings, to the produt? 
of the firſt Figure, add the Eigure —_— 
in the place of Units in the denomination 0 
ſhillings, but becauſe the firſt Figure in the 
Multiplier is (0) Ifay © times 8 1s nothing, 
but 61s 6, which I put down for the firſt 
Figure in the produit, then becauſe this 
Multiplier is o, 1 go on no further with it, 
for if I ſhould the whole produ& would be 
0, but proceed, and when I cometo multi- 
ply by the ſecond Figure inthe multiplier, 
to the Produtt of it, and the firſt Figure of 
the 4ultiplicand, 1 add the Figure ftand- 
ng in the place of tens in the denomination 
of ſhillings, which is (1) ſaying 2 times 8 
is 16 and (the ſaid Figure) 1 15 17, thenl 
ſet down 7 andcarry a Unitto theprodut? 
of the next Figure as is diredted in the 5 
Ruleofthe 6 Chapter foregoing ; aud fi 


| niſh the work, So that you now have the 


whole produtt and ſum of ſhillings at one 
operation ; and when you multiply the ſh:/- 
lings by 12 to bring them into pence, after 
the ſame manner add to the produ@, the 
mmnber ſtanding in the denomination of 

£ peiice 
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pence, and ſo when you multiply the pence 
by four to bring them into Farthings, add 
to the prodatt the mumber ſtanding under 
the denomination of Farthings, ſee the laſt 


Queſtion thus wrought. 
|.  $ d. Qrv 
458--165-07-«-3 
20 
9176 ſhillings 
*12 
18359 
9176 
IIOII9 pence 
4 
fatit 440479 fartbings 


After. the Method laft preſcribed (which 
if Rightly conſidered, differeth not an 
thing from the ſixth Rule of this Chapter) 
are all the following Examples that are of 
the ſame nature wrought and reſolved. 


Queſt. .5. In 4375 866 farthings I de- 
mand how many Pownds, Shillings, Pence 
and Farthings ? 

To Reſelve this Queſtion, firſt I divide 
the given number of Farthings by 4, and 


the Quotient is 109 3966 pence, and _—_ 
O- 
< 


»» *. 4 $5 


L » HT 


os th. A 
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Remaineth 2 after the Diviſion is ended, 
which (by the ſeventh Rule foregoing) is 
two Farthings ; then I divide 1093966 


pence by 12, and the quotient is 91163 
ſhillings, and there Remaineth 10 after di- 
viſion which by the ſaid 7th.Rule is ſo many . 


Pence, viz. 10 d. thenlI divide 91 163 (hil- 
lings by 20, and the Quotient is 45587. 
and there Remaineth 3 ſhillings; ſo the 


-work is finiſhed, and [ find thatin 4375866 


farthings there are 455831. 03s, 10d. 
2 qrs, See the Operation. 


4) 43753855 (1093966 (911613 (4558 
— 5 
37 13 In 
35 12 10 
, IS I9 ry 
12 I2 10 
38 76 16 
36 72 16 
26 45 (03) 
24 36 , 
26 (10) 
_ n” 
(2) 
% I. s. d. qrs 
Facit 4558—03--—10---2 
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Queſt. 6. In 4386 1. I demand how many 
Groats ? . 

ToRefſolve this Queſtion, I Reduce the 
given z«mber of pounds into ſhillings, and 
they are 87720 ſhillings, now I conſider 
that ina ſhilling are 3 Groats, thereforel 
multiply the ſhillings by 3, and it produ- 

ceth 263160 Groats ; See the work. 


4386 pounds 
20 
87720 ſhillings 
3 


—— 


Facit 263160 groats 


This Queſtion might have been other- 
ways Reſolved thus, viz. conſidering that 
m apound (or-20 I therearethree 
times 20 Groats which makes 60, by 
which | multiply the zumber of pounds gi- 
ven, and it produceth the ſame effe&t at 
one operation as followeth. 


4386 pounds 20 
60 groatsi 205, 3 


| Ir — 


Facit 263160 groats in 4386 |. 


any 


the 
and 
der 
rel 


du- 
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Queſt. 7.1n 43758 three pences deſire 
to know many pounds ? 
* To Reſolve this (and many ſuch like) 
Queſtion, firſt I divide my given number of 
3 pences by 4,becauſe 4 three pences are in 
a ſhilling, and the Quotient is 10939 ſhil- 
lings ; and there Remaineth 2 after diviſion 
is ended, which is 2 three pences (by the 
ſeventh Rule of this Chapter) which are e- 
qual in value to 6 &d. then I divide 10939 
ſhillings by 20, and the quote giveth 546/. 
and 19 ſhillings — ; ſo that I conclude 
in 8 pieces of three pence per piece, 
tha "os l. 195. 05 d. as by the work 


appeareth. 


ilo) lo ""y 
4) 43758 (109319 (546— 19—-06 


4 10 
37 9 
36 8 

I5 13 
12 12 


38 19 ſhillings 
6 
——_——_ 
(2) three pences or 6 d. 


This queſtion might have been _—_—— 
| (0 
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Reſolved thus, viz. firſt multiply the #iyen 


number of three -pences 43758, by 3 the 
-umber of pence in three pence, and the 
produ@ viz. 131274 is the number of pence 
equal to the given numb? of three pences, 
which zumber of pence may be brought in- 
to pounds by dividing by 12 and by 20, and 
the quotient you will find to be equal to the 
former work, viz. 546 l, 195. 06 d. 


43758 


3 
——_—_—— 0) 5. d. 
12) 131274 (109319 ($45 —-19—--05 


I2 IO 
112 9 
108 8 

47 I3 
35 I2 


Il 4rem ( 19) ſhillings 
108 


Remains (6) pence 


Or thus, divide the given number of 3 
pences by the 2#mber of 3 pences in a / or 
20 ſhillings (which you will find to be 80 
if you multiply 20 5s. by 4, the number of 

P | three 
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three pence in a ſhilling) and you will find ' 
the quote to be 5461. as before, and a Re- 

mainder of 73 three pences, and if you di-. 

vide thoſe 78 three pences by 4, you will 

find the quote to be 19 5. and 2 three pences 

Remain, which are equal to 6 d.. 


 T#F Tz TY aw 


Sk & 25 
810) 437518 (545—19—05 20 


40 ho 


— %, 
4) 78 (19 
4 


33 
35 


2 three pences oy 6 d. 


| Quaſt. 8. In 4785 1. 13 5. how many 
pieces of 12 d. 7 per piece ? 

This Queſtion cannot be Refolved by 
Redudion, deſcending, or aſcending, ab- 
ſolutely, (becauſe 1 3 4. © is no even part of - 


a pound) but rather by them both Joyntly 
viz. by — and Diviſion ; forif 


ow 
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you bring the number given into half pence, - 
and divide the half pence, by the half pence 
--in 13 4. -5 Viz, 275: the quotient will be the 
Anſwer ; -for having*bxought 4785 /. 13 5. 
into half pence, I find it makes 2297112, 
which I divide by 27, becauſe there are ſo 
many half-pence in 13 4.4 and the quote 
gives 85078 'picces of 13 d. -; and 6 half- 
pence Remain over- and above, obſerve the 


work following. 
_- d. 
4785—13 13.5 
20 2 


WR — 


95713 ſhillings 27 half pence 
24 balſ-pence in a ſhilling J 


2297112 balf pence in the given number. 
d 


27) 2297112 (85098 pieces of TL 


Rains (6) balf-pence, 
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It would have produced the ſame anſwe! 
if you had Reduced your given number in- 
to farthings, and divided by the farthings 
in 13 4. 4 viz. 54, (for always the dividend 
and the Diviſor muſt be of one denominati- 
on) and then you would have had a Remain- 
der of 12 farthings, which are equal in value 
to the former Remainder of 6 half-pence. 


Queſt. 9. In 540 Dollars at 4s. 4d. per 
dollar, how many pounds ſterling. 


Firſt, bring your given number of Dol- 
lars into Pence, and then your pence into 
Pounds according to the former direttions. 
Thus in 4 5. 4 4. (viz. a dollar) you will 
find 52 pence, by which multiply 540 dol- 
lars, and it produceth 28080 pence, which 
if you divide by 240 (the pence in one 
pound) the quotient will give you 117 L. 
which are equal in value to 540 dollars at 
4 5. 4 d. per dollar ; obſerve the operation. - 


Chap. 8, 
s. d. 


4—4 
I2 +» 


$40 
$2 


1030 $2 pence 
2700 


l: 
2410) 2808[o (117 


24 


49 6 
24 


_—  — 


168 
168 


[5 


The foregoing queſtion might have been 
otherwiſe wrought, thus, viz. Multiply 
your given number of dollars by 13 the 
number of groats in a dollar, or 4 s. 4d. 
and it produceth 7020 proates, which di- 

. Vide by 60 (the groats in one pound or 
twenty ſhillings) and the quote is 117 /. as 
before. 
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$: d, 
$40 4— 4 
43 3 


— om 


1430 13 groats 


a 


Queſt. 10. In 547386 peices of 4 d. + 
per piece, I demand how many Pounds, 
Shillings, and Pence. 

Firſt bring your given number of four : 
pence half penies all into half pence, which 
you will do if you multiply by 9 the num- 
ber of half-pence in 4 4. 4, and the pfrodutt 
is 4926474 half-pence, which are brought 
into pounds if you divide them by 24 (the 
half-pence in a ſhilling) and 20 (the ſhil- 
lings) ina pound, and it makes 10263 /. 
Og 5. 9 d. as by the work. 


G 3 547386 


126 


d. 
4; 
547386 2 


| 


— 21o) . 9 half-pence 
24). 4926474 (2052619 (10263 


48 2 

126 ©5 

201 "ol 
64 I2 I. Ss d. 
48 12 facit 10263—-09-mm——y 
167 6 
I44 6 


234 rem. ( 09) ſhillings, 
. a... | 


Remains (18) balf- pence or 9 d. 


Oueſt. 11, In 4386 1. I demand how ma- 
ny pieces of 60f 44. and of 24. ofeach 
3n equal Number ; that is to ſay, what 
Number of Six-pences, Groats, and two 
Pences, will make up 4386 1. and the 
Number of each equal. 


The way to Reſolve queſtions of this na- 
ture is to add the ſeveral pieces (into which ' 
the given Number is to be brought) into 


one ſum, and to Reduce the given Num- 
ber 


\ 
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ber into the ſame denomination with their 
Sum, and to divide the ſaid given Number 
(fo Reduced) by their. Sum, and the Quo- 
tient will give you the exa&t number of 
each piece. And after the ſame Method 
will we proceed to- Reſolve the preſent: 
Queſtion, VIL. 


L 
4386 
240 pence 


I —— — 


17 $440 Sun 13 pence 
8772 


Wa. 


12) 1052640 (87720 


TOE” . d. d. d. 
8s facit 89920 pitcts of 6=+4—2 


So that I conclude by the operation that 
97720 1ix-pences, and 85720 groats, and 
87720 two-pgfices are juſt as much/as, (or 
equal to) 4386 /. or if you admitof. 5 5s, to 

| 7 fs be 
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' be thus divided, it is equal to 5 ſix pences, 
and 5 four pences or groats, and 5 two 
pences. For if two Right lines (or two 
Numbers) be given, and one of them be di- 
vided into as many Parts, or Segments 4s 
. you pleaſe, the Keflangle, ( or Produtt ) 
comprehended under the two whole Right 
lines, (or Numbers given) ſhall be equal to 
all the - Reftanples (or Produtts) contained 
wnder the whole line (or Number) and the 
ſeveral Segments, (or Parts) into which the 
other line (or Number) is divided, Encl; 
S. bs 

Another Queſtion of the ſame Nature 
with the laſt may be this following, viz. 

Queſt. 12. A Merchant is deſirous to 
cn 1481. into pieces of 13 4. ., of 12 4. 
of 9 d. of 64. and of 4 d. ;and he will have of 
each ſort an equal Number of pieces, I de- 
- *fire to know the number ? 

Do as you were taught in the laſt queſti- 
on, - viz. add the ſeveral pieces together, 
and reduce the ſum into half-pence, then Re- 
duce the ſumine to be changed, viz. 1487. 
into the ſame denomination, and divide 
the greater by the leſſer, and in the Quo- 
ent you will find the Anſwer, viz. 798 is 
the Number of cachof the pieces Required 
and 18 doth remain, as by the following 
work appeareth, * 
| | 145 
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! d. 
148 13* 
240 penct inal, I2 
p—_—_ 9 
$920 6 
296 | 4 
35520 pence 3n 148 |. Sum 44". 
2 2 N 
71040 balf-pence 89, half 
; pence. 
19) 71040 (798 preces of each ſort 
623 : 
874 
801 
730 
712 


RM. (12) half-pences 


The truth of the 2 foregoing operations: 
| willthus beproved, viz. multiply the An- 
ſwer by the » or pieces into which the 
given Number was reduced, and havin 
added the ſeveral produdts together, If their 
fumme be equal to the given number, the 
Anſweris right, otherwiſe not, 

So the Anſwer to the 11 Queſtion was 
87720, which is proved as followeth, wiz. 


G 5 $7720 
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| |. 

Siu-pences make . 2193 

8 77 20þ Four-pences make 1462 
T wo-pences make 731 


The total Sum of them 4.386 which 
was the.Sum given tobe Changed. 


The Anſwer to the 12th queſtion was 
798, and half-pence Remained after the 
work was ended, now the truthof the work 
may be proved as the former w&, viz. 


d. a  * 

Pieces of 13 -. make -44—17=-09 
Pieces of 12 make 39—18—00 

7934 Piecesof 9 make —29—18—06 
Pieces of 6 make --19—19=—-00 
Pieces of 4 make -13-06—00 


"and 18 half pence, or 9 d. rem. 00-00-9 


* 1. The total ſumof them 148—00—00 


L TI— 


which Total Sum is equal, to the Number 
that was firſt given to be changed, and there- 
fore the. operation was Rightly performed. 
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Chap.9. Redubbion: 
Reduftion of Troy weight. 


We come now to give the Learner ſome 
Examples in Troy weight, wherein we ſhall 
be brief, having given ſo large a Taſte of Re- 
duction in the foregoing Examples of Coyn, 
and now the Learner muſt be mindful of the 
Table of Troy weight delivered in ſecond 
Chapter of this Book. 


Queſt. 13. In 482 1. 070z. 13 p.w.21 gr. 
how many Grains ? 

Multiply by 12, by 20, and by 24, take- 
ing in the Figures ſtanding in the ſeveral de- - 
- nominations , according to the direQion 
given in the 6 Rule of this Chapter, and 
you will find the Produf to be 2780013 
Grains, which is the Number Required, 
or Anſwer to the Queſtion: 
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lf, 0% f-W., 8 
482—0J— 13—-21 
12 
971 
482 
$791 OuNCeS 
20 


115833 peny weight 
44 


Fatiz 2780013 grains 


Queſt. 14. In 27580013 grains] demand 
how many pounds, ounces, peny weights, 
and grains ? 

T his is but the foregoing queſtion Invert- 
ed, andis reſolved by dividing by 24, by 
20, and by 12, and the Anſwer is 482 /. 
©70Z, 13 pW., 21 gr. 
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2lo) a2). \ b 
24) 2780013 (1158313 (5791 (482 


24 Io 48 


—_—_uaau  awwewwsg  (  « w—__—_ 


. 38 15 99 
24 14 96 
140 13 31 
120 13 24 


200 3 Rem. ( 7) ounces 
29232 =—-8 


81 Kem.(13) peny weight 
72 


G3 l. 0, þ.W. #% 
72 facit g82m07—.13—- 21 


> — 


Remains (21) grains 


Oueft. 15. A Merchant ſent to a Gold- 
ſnith 16 Ingots of Silver each containing 
in weight 2 4.4 9z. and ordereditto be made 
into Bowles of 2 /. 8 oz. per bowl, and 
Tankards of 1 /. 6 oz, per piece, and Salts 
of 10 oz. 10p. w. per Salt, and Spoons of 
I 02.18 p.w. per Spoon ; of each-an equal 
number, I deſire to know how many of each 
ſort he muſt make ? / 

This Queſtion is of the* ſame Nature 
with the 11 and 12 Queſtions foregoing, 
and 
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and may be anſwered after the ſame method 
viz. Firſt add the weight of the ſeveral veſ- 
ſels (into which the {ilver is to be made) 
into one ſum, and reduce it to one deno- 
mination, and they make 1248 peny weights 
then reduce the weight of the Ingot into 
the ſame denomination, Viz. peny weights, 
(and it makes 560 pery weights) and mul- 
tiply them by the Nnmber of Ingots, viz. 
16, and the. produ& will give you the 
weight of the 16 Ingots, vz. 8960, then 
divide this Produtt by the weight of the 
veſſels, viz. 1248, and the quotient giveth 
you the Anſwer to the queſtion, vzz. 57, 
and 224 p. w. remaining over and above, 


l 0% l. 07% þW. 
2——4 — OS Od 
T2 | ==—_—_—OS w_——_OO 
n—_ | O --w-oIJO wo.[0 
28 O—OIl —8 
20 , SEE 
— SUM $5 -——_ O2 —08 
560 peny weights 12 
16 Jngots — 
— 62 
" 3360 20 
56 


— 1248 piny weights 
1248) 8560 (7 veſſels of each 
8736 - 


Rem. (224) peny weight 


The 
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The Proof of the work, is as followeth, viz, 


l, 0% p.w [ 


| . . * 07 Þs w, 
Bowles of 2—o8—oo per bowl is 18 
, 


—08 — 00 
Tank, of 1t—06—ooprr tank. is 10—06— 00 
Salts of 0—10—10 per ſalt is 06—01— 10 
Spoons of 0—01—18 per ſpoon is 01—01— 06 
224 peny weight Remaining is OO - Il— 04 


Total Sum 37—04- - 00 


So that you ſee the Sum of the weights 
of each veſſe together with. the Remainder 
is 37 1. 04 0z. which is equal tothe weight of 
the 16 Ingots delivered. For if 37 1. 040z; 
be Reduced to peny weights, it makes 8960. 


Reduttionof Averdupois Weight. 


In Reducing - Averdupois 'weight, the 
Learner muſt have Recourſe to the Table 
of Averdwpors weight delivered in the ſecond 
Chapter foregoing. = 

Queſt. 16. In 47 'C. 1 grs. 20 1. how 
many ounces ? 

Multiply by 4 by 28 and by 16, and the 
laſt product will be the Anſwer, viz. 84992 
OUNCES. 


4 
\ 


Ay 


44 


736 Redutlion. 
0G. 
4J———I --— 20 

2: 
189 quarters 
28 
ISI2 
380 
53126 
16 
31972 
$312 


OO O——— 


Fatit $4992 ounces. 
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Qnefs. 197. In 84992 ounces I demand 


how many C:. grs. l. and ounces ? 


- - This is the foregoing Queſtion Inverted, 
and will be Reſolved if you divide by 16, 
by 28, and by 4, and the Anſwer 47 C. 
1 qrs. 20 |. equal to the given number in 


the ſoregoing queſtion. 


16) 
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28) 4) C. gs. l. 0% 
16) 84992 (5312 (189 (47 ——--I ——— 20-—— 00 


80 23 16 
49 251 29 
43 224 28 


19 272 (1) quarter 
16 262 


32 (20) pounds 


Queſt. 18. A Chapman buyeth of a Gro- 
cer 4 C. 1 qrs, 141. of Pepper, and order- 
cd it tobe made up into parcels of 14 /. of 
12/.of 8 1. of 6 l.and of 2 /. andof each par- 
cel an equal number, now I would know 


then of each parcel. 


This Example is of the ſame nature with 
the 11. and 12, and 15 queſtions foregoing 
and after the ſame manner is Reſolved, ſec 
the operation as followeth. 


738 Chap. 8. 
Co . ih. & IA 
f—— 4 14 
4 12 
_ 8 
ut $8 6 
28 2 
140 42 pounds 
3s 
422450 (11 
42 
7 Patit11 paritls of each 
u6... 
Reb. (20) pemnda.: 
, 1»: Redulionof Liquid Meaſure: 
Oueſt. 19. In 45 Twn of wine, how ma- 
ny G alloys. 
: ” Multipl 4, and by 63, the prodaft 
is 1146 Gullah for th Anſwer. 
” 
180 
63 
540 
1080 


facit 11340 gallons 


Queſt 
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QueFF. 20. In 34 Rundlets of wine each 
containing 18 Gallons, I demand how ma- 
Firſt find how many Gallons is in the 
34 Rundlets, which you may do if you 
multiply 34 by 18 the content of a Rund- 
let and the Produ@ is 612 Gallons, which 
you may reduce into Hogſheads if you di- 
vide them by 63, 8nd the Quote will beg . 
Hogſheads and 45 Gallons ; See the work. 


34 
18 


272 
34 . 


6 2) 612 {9s Hdads. 
$67 


Remains, (45) gallons. : 
acit 9 Hdas, 45 gdlons. 


Quh. 21. In 12 Tun how many Rund- 
lets of 14 Gallons per Rundlet ? 

| Reduceyour Tuns into Gallons, and dt- 
vide them by 14, the Gallons in a Rundlet, 
and the Quotient 216 is your Anſwer; See 
the work following. 


I2 


—— 7 roomy | 


will Reach from London to York, it being 
accounted 151 Mites ? 
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(0) Facit 216 Rundl. 
Reduttion of Long Meaſure, 


Queſt. 22. T demand how many Fur- 
longs, Poles, Inches, and Barley Corns, 


Readnition. 


Ig1 miles 
8 


2208 furlongs 
40 


48320 Poles 
II 
48320 
43320 


$31500 batf-yards 
18 
City 
4252160 
$31520 


— 


9567360 Inches 
3 


———— 


facit 28502080 barley Corns, 


+. 23. The Circumference of the 
I-JEarth (as all other Circles are.) is divided 
* ito 360 Degrees, and each degree into 
160 Minutes, which (upon the Superficies 
of the Earth) are equalto 60 miles; nowT 
demand how many . Miles, Furlongs, . per-- 
ches, yards, feet, and Barley-corns will 
Reach round the Globe of the Earth ? 


360 
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360 degrees 
60 


21600 Miley 
8 


172800 furlongs 
4o 


Cn  —— 


6912000 Poles or Perches 
11 


6912000 
6912000 


2) 56032000 balf-yards 
(38016000 yards, VIZ. the & yards, 
3 dzvided by 2, 


OO =R>_O —— 


I 14048000 fee : 
12 


228096000 
114048000 


O Inches | 
3 


Facit grog7928000 Barley Coyns ; And fo 
many will reach; Round the V Vorld, the whole be- 
ing 21600 Miles, ſothat' if any. Perſon were to go 
Round, and go 15 Miles every Day, he would go! 
the whole Circumference in 1440 Days, which is 
3 Years, 11 Months, and 15 Days. , 

Re- 


| 1368 $7600 


ws tlc Dt G>"*=wass w+ DV aa A ay 


( 


IS 
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Redultion of Time. 
Queft. 24. In 28 years 2 4 weeks 4 days 
16 howrs, 30 minutes, how many Minutes ? 


years - weeh day hour Min. 
28 =: 


$2 
lofs) 
142 
1489 Wks 
7 


10364 D ayes 
24 
41462 
20722 


A— 


248752 Houres 
60 
i 14925150. Minates: 


Note that in Reſolving the laſt queſtian 
aſter the Method exprefſed there is loft in 
every year 30 Hours, for the year conſift- 
eth of 365 Days and 6 Hours, butby mul- 
tiplying the years by 52 weeks, which, is 
but 364 days. You loſe 1 day and- 6. hours 
every year, wherefore to find anexatt An- 
ſwer, boing the odd weeks, dayes, and 
hours into hours, and then multtply the 

' years 
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years by the Number of hours in a year, 
viz. $766, and to the Produd add the 
hours contained in the odd time, and you 
have the: exa& time in hours, which bring 
into Minutes-as before. See the laſt Queſtt. 
on-thus reſolved 


weeks days hours 
24 ——4——16 
7 


\ 
— ——— 


days hows 172 
28 365—6 . 24 


WEIR —— 694 
172 1466 345 
f H 172 730 — by 
fn anger 2 4144 vous 
Gow : 8766 bonrs 3n a year 


' H2gogga2 bours 
60 
14975550 Minutts 3tt 28 years and 4144 boars. 
So you ſee that according to the method 


firſt uſed to Reſolve this Queſtion, the hours 
contained in the given time are '248752, 


butagcording to the laſt, beſt, or true me- - 


thod, they are. 246592 which exceeds the 
former by $40 hours. 

. But for moſt occaſions it will be ſuffici- 
ent to tnultiply the given years by 365, and 
to the product add the dayes in the odd 

time 


SS Rk i (68-a 2 © om 


_ Chap. 8. Reduttion. I45 
time if there be any, and then there will be 
only a loſs of 6 hours in every year, which 
may be ſupplyed by taking a fourth part..of 
the given years, and adding it to the con- 
tained days, and you have your deſire. 

Qne#t. 25, In 438657540 Minutes, how 
many years ? Facit 834 years, 4 dayes, 
19 hours. 


8766) years days hours 


60) 43855754lo (7310959 (834 ——4 19 
42 | jor} 
18 29818 
18 25298 
6 35179 
5 35064 
—— — i 
$7 24) 115 (4 
44 ; 
C—— 96 


20 Rem, (19) hours 


- 


CR —_— _— 


54 
54 


(0) 
QueF. 26. Idefire to know how many 
| hours and minutes it is ſince the birth of 


our Saviour Jeſus Chriſt, to this preſent 
year, being _—_—_— 1677 years ? 


This 
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"This Queſtions of the ſame Nature with 
the 24th foregoing, and after the ſame 
manner is Refolved ; viz. Multiply the 
given number of years by 8766, the Pro- 
duct is 14760582 hours, and that by 60 
and the produQt is 8820349 20 minutes ; 
See the work. 


1677 years. 
8766 hours in a year. 


60 
882034920 minuts in 1677 
Tears. 

Note that as Multiplication and Diviſion 
do Interchangeably prove each other, fo 
Redudion Deſcending, and Aſcending 
prove each other by Inverting the Queſtion, 
as the 13 and 14 and likewiſe the 16 and 17 
Queſtions foregoing, by Inverſton, do In- 
terchangeably prove each other, the like 
may be performed for the proof of any 
Queſtion in Redudtion whatſoever ? _s 


(nn 


— 


nw 


14700582 hours in 1677 T. | 


- -_ 


| 
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Thus far have we diſcourſed concerning 
ſingle Arithmetick, whoſe Nature, and 
parts aredefined in the ſecond, eighth, ninth, 
and tenth definitions of the third Chapter of 
this book, - for although Reduction is nat 
reckoned or defined among the parts of fin- 
gle Arithmetick, yet conlidered Abſtradtly, 
it is the proper effe&- of multiplication and 
diviſion; and as for the extraftion of Roots 
(which ought to he Mandled in the next 
place as parts of Mgle Arithmetick) we 
ſhall omit, untill the Learner is made. ac- 
quainted with the Do&rine of Decimals, 
and Immediately enter upon Comparative 
Arithmetick. 


148 Chap. 9. 
C HAD; 4X, 


Of Comparative Arithne- 
tick, viz. The Relation 
of Numbers one to ano- 
ther. ; 


I. (_— Arithmetick 'is that 

which is wrought by N A as 

., they are conſidered to have 

Þ— 269 —_ Relation one to another, 

9. 1. cap. *** and this conſiſts either in 
quantity, or inquallity. 

2, Relation of numbers in Quantity, is 
the Reference or Reſpett, that the Num- 
hls 7 bers themſelves have one to 
Arith "eP another : where the Terms 

reg c92-.,2+* or Numbers propounded 
ateialwaystwo, the firft cafled the Antecec- 
dent and the other the Conſequent. 

3. The Relation of Numbers in quanti- 
ty, conſiſts in the differences, or in the 
. Rate or Reaſon that is found betwixt the 
Termes 
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Terms propaounded the difference of two 
numbers, being the Remain- 
der found by  Subttrattion, Gm - 
but the Rate or Reaſon be- Pe 1% * 
twixt two numbers is the Cap-V1.0f-1S. 
Quotient of the Antecedent divided by the 
Conſequent. So 2-1 and 7 being given, the 
difference betwixt them will be found to be 
1.4,, but the rate or reaſon that is betwixt 21 
and 7 will be found to bs Triple Rea'on, for 
21 divided by 7 quotes 3, the reaſon or rate. 

4. The Relat of numbers in Quality, 
Cotherwiſe called Proportion) is the Refe- 
. rence or Reſpe@ that the Reaſon of num- 
bers have one unto another ; therefore the 
Terms given, ought to be more than two, 
mw this Proportion or. Reaſon between 
numbers relating one to, 5; -' 
another, is EA Arith- 4s Math. 
metical or Geometrical. ., *** <* nc a 2 

.5. Arithmetical proportion (by ſome 
called Progreſſian) is wheh. divers n1mbers 
differ one from another by equal Reaſon, 
that is,. have equal differences. Ho Shy 
| So. this Rank of numbers, 34 59 7494 11, 
13, 15 17, differ by equal Reaſon, VIL. 
by 2 as you may prove. | 

6, In a Rank of numbers that differ by 
Arithmetical proportion, the Sum of the 
firſt and laſt term, being *multiplyed by 

H 3 half 
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half the number of terms, the Product is 
the total Sum of all the Terms. 

Or if. you multiply the Number of the 
terms, by the half Sum of the firſt and laft 
terms, the Produdt thereof will be the total 
ſum of all the Terms. 

So in the former Progreon given, 3 and 
17 15 20, which Multiplyed by 4 (vx. 
half the Number of terms) the Produtt 
gives 80, the Sumof all theterms, or mul- 
tiply 8, (the Number> of terms) by 10 
(half the ſum of the fir laſt terms) the 
Produt@ gives 80, as before. 

Soalſo 2 1,18,15,12, 9,6,3, being given, 
the Sum of all the terms will be found to be 
84 ; for here the Number of terms is 7, 
and the Sum of the firſt and laſt (viz. 21 
and 3) is 24, half whereof (v;z. 12) mul- 
tiplyed by 7, produceth 844 the ſum of the 
'terms ſought, Hy CO Fs 

7. Three numbers that . differ by Arith- 
metical proportion, the double of the mean 
(or middle wmber) is equal to the ſum of 
the Extreams. _ | . 

So 9, 12 and 15 being given, the dou- 
ble of the mean 12 (vit. 24) is equal to the 
ſum of the *Extreams, 9 and 15. _ 

8, Four numbers that differ by Arithme- 
tical proportion ( either continued or i0- 
terrupted ) the ſum of the two means is 

| | | equal 


—— _— 


—_ Y WW 
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Vt 
rithm chap. 35. 


| equal to the ſam of the , ., Wing. A- 


two Extreams. SO 9g, 
12, 18,21, being given, 
the ſum of 12 and 1B will be equal to the ſum 
of 9 and 21,viz. 30; alſo 6,8, 14, 16, be- 
ing given, theSumof $ and 14, is equalto. 
the ſum of 6 and 16, viz. 22. &c. 

9. Geometrical proportion (by ſome 
called Geometrical Progreſſion) is when. 
divers numbers differ according to like Rea- 
ſon. 

So 1,244,8,16,92,64, &c, differ by dou- 
ble Reaſon, and 3,9,27,8 142434 729, differ 
by Triple Reafon, 4416,644256, &c.differ 
by Quadruple Reaſon, &c. 

10. In any zumbers that increafe by Geo- 
metrical proportion , if you multiply the 
laſt term by the Quotient of ——_ of 
the terms, divided by another of the rerms, 
which being leſs, is next unto it, and havin 
dedutted, or ſubtracted, the firſt term out 
of that product, divide the Remainder, by 
a number - that is an unit leſs then the ſaid 
Quotient, the laſt quote will give you the 
of all the Terms. . | 

So 1, 24, 4,8, 16, 32,64, be- 64 
ing given,firſt I take one of the 4) 3 (_2 
terms, Viz. 8 and divide it by 128 
the term which is leſs and next __* 
to it, (viz. by 4.) and the Quo- 1) 129 (127 

H 4 tient 
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tient is 2, by which I multiply the laſt rerm 
64, and the Produtt is 128, from whence 
I ſubtraft the firſt rerm, (viz. 1) the Re- 
mainderis 127 which divided by the quo- 
tient 2 madeleſs by 1 (viz. 1.) the quote is 
127, for the ſum of all the given terms, as 
by the work in the margent. 

Soif 4, 16, 64, 256, 1024 were pivcn, 
the Sum of all the terms 
will be found to be 1 364. 


Far firſtI divide 64 one of 16 Ja = 

the terms by his next lefſe® -% 
term, and the Quotient is 4996 
4, by which I' multiply 4 


the laſt rexz-s 1024 andit 3) 092 (1364. 

produceth 4096 ; from 

whence I ſubtra& the firſt rer- 4, and the 

Remainder is 4092,. which 1 divide by the 

uw lefs 1-(viz. 3) and the quote is 1364. 

the total ſum of all the rermr, as per 

margent. - | ; 
:So likewiſe if 2, 6. 18, 485 

544 162, 486, were giv- 6) 18( 3 

ew the ſum or total of all < 71.s 

the terms will be found to 2 

be 728, ſee the work. 


% 


11. Three Gcometri- 2) 1456 (728 
cal proportionals given, the ſquare of the 
mean is equal to the Refangle, or Produc 
of the-Extreams, * 


So 


Chape i of. Namitrs: © If3 
S0..8, 16, 32 being} given, the ſquare 
of the mean, viz, 16,18 256, which is e- * 
gal tothe. Prod of the exrreums $ and, 

32, for $ times, 32 is, equal-t9/2 56: 

. +12.; Of..4 Geometrical aportional Mam 
bers given, the Produt ofs he- two means, 
is equal to the Produ@ of the two ex- 
[YEAMNS. 

So 8, 16,, 32, 64, being given, | ſay that: 
the Produt o&--the $WO. - JEANS) VIZ. 16; 
times-32 Which is-.542. is equal to-18.-times, 
64 the produtt of. the exrreams, 

Alſo if 3, 9, 21,63, wete given (which | 
are Interrupted). 1 ſay. 9 times 24 15 equal 
t9)2 FHMSSB3e3 1: |, 

«From honey ariſcth (that precious! Gem, 
in-  Arthmzticg,, - whic1fer'the excellecey- 
thereof - is - = the Golden- Rule, ork 
SRO of I | 


BY 
VV. 


x — — — —— —— — 


CHAP? _—_ 


—— 


The «ing. Rule of # SIO 


Di peck. 


" ” 4 , 
IJ} jo +45 | 


HE Rule of Three { 2 undeſery- - 
_ cdly. called -the Golden Rule) 8. 
H 5 that . 
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that by which we find out a fourth number, 
In proportion unto three given numbers, ſo 
as this fourth number ſought may bear the 
ſame Rate,” Reaſor, /or Proportion to the 
chird (given) aumber, -as the ſecond doth 
to the firſt, from whence it is alſo called 
the Rule of Proportion. 

2, Four Numbers are ſaid to be Propor- 
tonal; when the firſt containeth, or is con- 
tained by the Tetnd,/ as often'as the third 
containethz/! or is contained by the fourth. 
Vide V Vingates Arith. Chap. 8 Seft, 4. 

So theſe Numbers are ſaid to -be Propor- 
trongls, <Viz;- 33/6, 94 18, for as often asthe 
firſt Number is contained in the ſecond, ſo 
often is the thirl contained* in the fourth, 
v2. tyice. © Alſo''g, 34-1555 are faid to: 
be Proportionaly for as often' as -the- firſt 
Number containeth the ſecond, ſo oftea the 
third Number containeth the fourth,, viz. 


3: ko ws of Three is eithex ſmple, 


or com | 
4. The fimple{br.fingle) Rule, of three, 
conſiſteth of rf Wb that is to ſay, it 
hath 3 Numbers given'tqifind out a fourth; 
and this is either Dire&, or Inverſe. Vide 
Alſted. Math. kb. 2. Cap. 13.  ., 
"5. The fingle Rule of three  direfh, is 
when the Proportion of the firſt rerm #5 - 
Sobr, | the 
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the ſecond, as the third is to the fourth ; 
or when it is Required that. the Aumber 
ſought (viz.) the fourth Number mult have: 
the ſame Proportion to the ſecond, as the 
third hath to the firſt. | 
6. In the Rule of chree, the greateſt dif- 


. ficulty is (after the queſtion is propounded)- 


to diſcover the order of the 3 rerms, viz. 
which is the firſt, which is the ſecond, and. 
which the third, which that you may un- 
derſtand obſerve, That (of the three given 
Numbers) two are, alwayes of one kind,. 
and the other is of the ſame kind with the 
Proportiozal Number that is ſought ; as in - 
this Queſtion,. viz. If 4 yards of Cloth coft 
12 ſhillings, whatwill 6 yards coſt at that 
Rate ? here the two Nubers of one kind 
are 4and 6, viz. they both fignific ſo ma- 
ny yards; and 12 ſhillings is the ſame kind 
with the N#mber ſought, for the price of 6 
yards is ſought. 

Again obſerve,that ofthe 3 given numbers, 
thoſe two that are of the ſame kind, one of 
them rauſt be the firſt, and: the other. the 
third, and that which is of the ſame kind 
with the »amber ſought, muſt be the ſecond 
number in the Rule of three ;and that you 
may know which of the ſafl numbers to 
make your firſt, and which .your third; 
know this, that to one of thoſe two mu 
9 H 6 bers 
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bers there is always affixed a demand, and 
that »umber upon which the demand lyeth 
moſt always be Reckoned the third Num- 
ber. As in the forementioned Queſtion, 
the demand is affixed to the member 6, 
for it is demanded what 6 yards will coſt ? 
and therefore 6 muſt be the: third »wumber 
and 4 (which is of the ſame denomination 
(or kind) with it) muſt be the firſt, and 
conſequently the number 12, muſt be the 
ſecond, and then the mumbers being placed 
in the forementioned order will ſtand as 
followeth, viz. 


yards 5s yards 
4 =. 0 


7. In the Rule of three Direft (having 
placed the numbers as is before dircttcd, 
the next thing to be done will be to find out 
the fourth number in proportion , which 
that you may do) Multiply the ſecond 
number by the third, and divide the Pro- 
dud thereof by the firſt, or (which is all 
one) multiply the third term (or number) 
by the ſecond and Divide the Product 
thereof by the firſt, and the, Quotient 
thence arifingMs the fourth number in a di- 
re& proportion, and is the m#mber. ſought 
or Anſwer to the Queſtion, As thus let 
the 
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the ſaid Queſtion be again Repeatcd, vx. . 
If 4 yards of Cloth coſt 12 ſhillings, what 
will 6 yards coſt ? 

Having placed my numbers according 
to the 6 Rule (of this Chapter) forcgoig, 
I multiply the ſecond a 12, by the 
third number 6, and the produdt is 72, 
which 1 divide by the firſt »nmber 4,.and the 
quotient thence ariſing is 18, which is the 
fourth Proportional or number ſought,. vi. 
18 ſhillings, which is the Price of the 6 


yards, as was Required, ſee the work fol- 
lowing. 


yards s* yards S. 
If 4——-12——-6-—-18 
6 


4) 72 (18 billings 
4 


32 
32 


(o) 


Queſt. 2. Another queſtion may be this, 
viz, If 7 C. of Pepper coſt 21 |. how much 
will 16 C. coſt at that Rate ? 

To Reſolve which queſtion, 1 conſider 
that (according to the 6 Rule of this ___ 

" ter 
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ter) the terms or numbers ought to be placed 
thus, viz. the demand lying upon' 16 C. 
it muſt be the third number, and that of the 
fame kind with it muſt be the firſt, viz. 
7 C. and 211. (being of the ſame kind with 
the number fought) muſt be the ſecond 
zumber in this Queſtion, then I proceed ac- 
cording to this 7 Rule, and multiply the 
. ſecorid number by the third, viz. 21 by 
16,. and the produtt is 336 which I divide 
by the firſt 2umber 7, and the Ouotient is. 
4 t which is the value of 16 C. of Pep- 
per at the Rate of 21 /, for 7C. See the 
work as.followeth. 


C. A C 
If 15 —— 2 -—6 
16 
1:26: 


—_— 6 


7) 335 (48 
28 


$6 
55, . facitg8!. 


es GEES 
hl Rs 


” 
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8. If when you have divided the produtt 


of the ſecond and third numbers by the firſt, 
- any thing Remaitr after Diviſion is ended, 


ſuch Remainder may be multiplyed by the 
parts of the next Inferiour denomination, 
that are equal to a unit (or Integer) of the 
ſecond number in the queſtion, and the pro- 
du& thereof divide by the. firſt »»mber in 
the queſtion, and -the quotient is of the 
ſame denomination with the Parts by which 
you multiplyed the Remainder, and is 
part of the fourth number which is ſought. 
And furthermore, if any thing Remain, 
after this laſt Diviſion is ended, multiply it 
by the parts of the next inferiour denomi- 
mation equal to a unit of the: laſt quotient, 
and divide the produd& by the ſame diviſor 
(viz. the firft mmber in the queſtion) and 
the quote is ſtill of the ſame denomination 
with your Multiplyer ; follow this method' 
untill you have Reduced' your Remainder 
into the loweſt denomination, * &c.' An 
Example or two will make © the 'Rule very 
plain which may be this following. 

weſt. 3. If 13 yards of Velvet (orany 
nb coſt 44 /. what Ry »nb 

of the Tame* colt at that Rate ?' | © /** / 
Having ordered, and wrought, my num- 
bers according to the 6'and'7 Rules of this 
chapter, Ifind the quotient to be 43 Tag 
there 
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there is-a Remainder of '8, ſo that. I con- 
clude the price of 27 yards to be more than, 
43-4. and to. the intent that I may know. - 
how . much, [more 1 work-according to the 
foregoing Rule , viz. b multiply the faid 
Remainder 8, by 20 5s. (becauſe the ſecond 
mumber in the Queſtion was pounds) and 
the produtt is 160, which divided by the 
firſt number, viz.,13, jt quotes-1,24 which; 
are. 12 ſhillings, and there is; yat.a Remain- 
der of. 4, which I multiply by 12, penc2 
(becauſe the Jaſt Quotient was ſhillings) 
and the produf is 48: wich. I divide 'by 
1:3 (the firſt aumber), and. the . quotient-1s 
3 4. and ys there Remaigeth.. 9,. whigh. I 
multiply. by 4 fartbiygs, and the produf48. 
36, which divided. by .1 3 again. it; quotes 
2 farthings, and there is. yet. a.Remainder 
of 10, which (becauſe it cometh not to the 
value of a. ferthing ) may,be;neglefted,,'gr 
Rather ſet;(after, the. 2:farrhings) overithe 
Diviſor, with a.line hgtweenthemy and-then, 
(by the 21.and 22.detinitions- of, the - firſt 
Chapter of this book) it will be 14. of a 
farehing So that I conclude, that. Jf: 13 
yards of Velvetcoſt 211, 27yds obght fame, 
will coſt 431. 12 434-331 975; Why ratti:, 
on is ten. thirteenths of. a farrhing, :, gee the 


operation as followeth. 


Tf 


three Vireet 
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'« yas, it. yds 
If 13—21—27 
27 
147 
42 


13) $67 (431 
$2 


47 
39 


— ——— 


Remains (8) 
Multiply 20 


13) 160 (125. 


13 


30 
< 26 


Remains ( 
Multiply ” 


13) 48 (34: 
39 


— — 


Remains (9 
Mnltiply ©) 


n—_— OJ, 


o— 0, . 4. 
Remains 10 fa. 43 12 3 Ne 
. 17 


Que, 


— 
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Qweſt. 4. Another Example may be this 
— viz. H 141. of Tobacdcoſt 27 5. 
what will 473 /. at that rate ? 

Work according to the laſt Rule. and 
you will find it to amount to 921 5. 10 4. 
1 +; qrs.and by the 5 Rule of the 8 Chapter 
921 5. may be Reduced to 461.015. So 
that then the whole worth or value of the 
478 |. will be 461.01 5. 10 &. 15 9rs. the 
whole work followeth. 


14 
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f EK 
2 


3346 
956 


14) 12906 (921 
126 


210) 921r (46 — 
8 14 


12 Remains (12) 


I2 AMAvltiply 12 


| 5—— ——— | ———— 


ol 24 
I2 


14) 244 (to 
14 


Remains 4 
Multiply 4 
m—_ 
14) 16 4,4 


14 


navy 
l, " 


9. In the Rule of 3 it man ing hap- 
peneth that although the fir third 


numbers 
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numbers be Homogeneal (that. is, of one + þ* 
kind) as both money, _— meaſure, 
&c, yet they may not be of one denomi- 
nation, or perhaps they may both conſiſt 
of many denominations, in which caſe you 
are to reduce both »zumbers to one denomi- 
nation ; and likewiſe your ſecond number (if 
it conſiſteth of diverſe denominations ) muſt 
be reduced to the leaſt name mentioned, or 
lower if you pleaſe,which being done,multi- 
ply ſecond and third together and.divide by 
the firſt, as is dire&ed in the 7 Rule of this 
Chapter. Phe: 

And note that alwayes the- Anſwer to 
the queſtion is-in the ſame denomination 
that your ſecond rmumber is of, or is Redu- 
ced to. 

Queſt. 5. If 15 ounces of Silver be worth 
31. 155. whatare 86 ounces worth at that 
Rate ? | 

In this queſtion the wwmbers being order- 
ed according to the 6 Rule of this Chap- 
ter, the firſt and third »umbers are ounces, 
and the ſecond »wmber is of diverſe deno- 
minations, viz..3-4. 15 5. which muſt be 
Reduced to Shillings, and the ſhillings mul- 
tiplyed by the third number, and the Pro- 
dud divided by the firſt, gives you the An- 
ſwer inſhillings,. viz, 4305.. which are re- 
duced to211.-105s. Secthe work.. . | 

y | 720% 
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0%. ' tb. [A 07. 
If 19—-3——1;——86 


75 
86 


460 
600 
— 210) | . $ 


15)5450 (43lo (21——10 


60 4 
0 'Þ 
45 © 


(0) (10) ſhillings 

In reſolving the laſt queſtion the work 
would have been the ſame, if you had redu- 
+ ced your ſecond Number into pence, for 
then the anſwer would have been 5160 
pence, equal to21 /. 1© s. orif you had Re- 
duced the Second number into farthings 
the Quotient, or Anſwer, would have been 
20640 farthings equal to the ſame, as you 
may prove at your leiſure. 

Queſt. 6..If $1. of Pepper coſt 4 5.8 d. 
what will 7C.3 grs. 141, colt ? 
 Inthiis Queſtion 'the firſt number is 8 /. and 
. the thirdis 7 C. 3 grs. 14 /. which muſt be 
reduced to:the ſame denomination with the 
firſt, viz. into.pounds; and the ſecoftid awmm- 
ber: reduce” .into pence, then Money ans 
339i! « © 2VIGe 


166 The ſingle Rule Chap. 10. | 
Divide, according to the 7 Rule forego- | 
ing and you will find the anſwerto be 6174: 
pence which is reduced into 25 1, 145. 6 4. 


Lk & *® CG LL 
If 8-4—8——7—-3—14 
12 4 


ſe. | 
_ 12) 2b) 1 
8) 49392(6174 (5114 (25 


48 6 4 


5 43 
g2. (6) pence 
44 2” 
—— I, $$ Fel 


: (0) Fatit2g—14—6 
Oueſt. 7, If 3 C. 19rs. 141. of Raiſons 
coſt 97. 9 s. what will 6 C. 3 qrs. 204. of the 
ſame coſt ? Here 
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> Here the firſt and third »»mbers each con- - 
Gt of divers denominations, but muſt be 
brought both into one denomination C&c. as 
you ſee in the operation which followeth ; 
the Anſwer is 388 s. which is Reduced into 
191. 85. | 


C. qrs. |. LL. &  C. ors, L 
j 3—-1—-14 coſt 9—9 what will 6—3—20 coſt. 
4 20 4 
2 139 27 
28 28 


> > — 


108 ; 216 
= $6 


378 pounds | 776 ponds. 
i89 
698 
6:08 
776 
IE 2lo) L $. 
378) 146664 (3818( 19-8 
SS 3s N 


JZO24, oem 
— (08) (bit. 
3024 
mw Þ - $ 
o — facit 19 8 
= (o) 


Oneft. 


168 The ſingle Rule Chap. 10. 


Que#. 8. If in 4 weeks | ſpend 13 5. 4. d, 
how: long will 53 /. 06 5s. laſt me at that 


Rate? 
Anſwer, 2238. days equal to 6 years 48 


days. See the work. 
S. 4. W. = 
If 13—4 Requirs 4 what will 53—06 
12 7 20 


Ot — —————————— 


30 28 dayes 1065 
13 12 
160 pence 2132 
1056 
12792 pence 
28 


10233s 
" 25584 


i6lo) 3581716 (2238 (6 y. 
© * #7 2190 


32 —_— 
—— Rem. (48) days 
38 

32 


6: y. days 


48 fa, 6—48..?-. 


137 
128 


Remains (96) 
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' Queſt. 9. Suppoſe the yearly Rent ofa 
houſe, a yearly penfion, or wages be 43 1. 
I defire to. know how much it is pe# day ? 

Here youareto bring the year into days, 
and fay, If 365 days Require 73 /. what 
will 1 day Require * | 

Now when you.come to multiply 73 by 
1 the prodiift-is the ſame, for - 1 neither 
multiplyeth nor divideth; and 3 cannot be 
divided by 365-becauſe the diviſor is big- 
ger than the dividend, wherefore bring x 
73 1. into ſhillings, and they make 1460, 
which mage bp firſt number 365, and 
the quote is 4 ſhillings for the Anſwer, as 
you ſee in the work. | 


aays l, days 
If 35 $—— 73—L 
20 


36s) 1460 (44 
1450 Jacit 4 $ 


(0) 


Oneſt. 10. A Merchant bought 14. pieces 
of broad-cloath, each picce containing 
28 yards, for which he gave after the Rate 
of 13 5.64: per yard, now I deſire to know 
how much he gave for the 14 pics at that 
Rate, 


| Firſt 
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- Firſt ind'out how many yards are in the 


' -  14-pieces Which you will do if you multi- 


ply the 14 pieces by 28 the number of 
yards in a piece, and it makes 392, then 


"-, fay, If 1. yard coſt 13s. 64.4 what will 392 


yards coſt; work as followeth and 
the Anſwer you will find to. be 127400 
half-pence, which Reduced . make- 265 /. 
.8 5. 44. For after you have multiplyed 
your ſecond and third numbers togethgr the 
| produtt is 4127409, which (according to 

the Rule) ſhould be divided by the firſt 
number, but the firſt number is 1, which 
neither multiplyeth nor divideth, and 
therefore the Quotient or fourth zumber is 
the ſame with the product of the ſecond and 
third, which is in half-pence becauſe the 
ſecond . number was ſo reduced. See the 
work. 
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283 

I4 
I12 
28 


392 yards in the 14 piects 


yds” $&. &. Jas. 
If 1 coft 134. .* what will 392 coſt ? 
12 325 
32 1960 
13 » 784 
———— 1175 
162 _ — 20) L 
\ 2 24) 127400 (53018 (265 
325 120 4 
74 13 
72 12 
EE: £0 _ 
Pacit 265 8 4 192 10 
(08) ſhillzngs. 
Rem. (8) 3 pence or 4 d. © 


\ reſt. 11. A Draper bought 420 yards | 
of [JOY and gave for it afver the .; 4 
Rate of 14 s. 104. } per Ell Engliſh, now 

Idemand how much he paid for the whole 
at that Rate ? 


; Bring 


172 The ſingle Rule Chap. 10 

Bring your Ell into quarters, and your 
yards given into quarters, the ell is 5 quar- 
ters, and in 420 yards are 1680 quarters, 
thenſay, If 5 quarters coſt 14 5. 10 4. 3 
or 715 farthings, what will 1680 quarters 
coſt ? facit 2gol., of s. 00d. 


Ell Tayds 
I 420 
S 4 
Ss VS. 1680 97s. 
. 
OS. Li d. Qs. 
If 5—— 14 ——10 }.——1680 
12 715 
28 8400 
I5 1680 
— 11760 
4 s) 1201200 (24024lo (250 
TIS qYs. Io 192 
l, F a. 20 492 
Pacit 250=-05—--00 20 480 


oo —_— 


12 Rem. (240) qY5.01 $5. 
Io 


20 © 


Oreſt. 12.A Draper bought ofa Merchant 
c© picces of Kerſies each piece containing 
3x 
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34 Ells flemiſh, (the Ell Flemiſh being 3 
quarters of a yard) - to pay after the Rate 
of 8s. 44. per Ell Engliſh, T demand how 
much the 50 pieces coſt him at that Rate ? 

Firſt, find how many Ells Flemiſh are in 
the 50 picces by multiplying 50 bv 34, the 
produdt is 17co which bring into quarters 
by 3, it makes- 5100 quarters, then pro- 
ceedas in the laſt queſtion, and the Anſwer 
you will find to be 102000 pence or 425 |. 


O'S. $. 4, qrs. 
If 5-84 ——— $100 50 
I2 100 34 
_ ——_ d. 
Ic0O &. 5) 510000 (102000 200 
© + + + 4s I 50 
5 
m——_ 17co ells Flemiſh, 
10 3 
Io mqu——_ 
| $IOO QUariers. 
(o) L. 
12) 102000 (8goto (425 


95 


60 
60 


—— 


I 3 Queſt 
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Queſt. 13. A Goldſmith bought a wedge 
of Gold which weighed 14 /. 3 oz. 8 p.w. 
for the ſum of 514 /. 4 s. I demand what it 
ſtood him in per ounce ? Anſwer 60 ſhil- 
lings or 3 /. See the work. 


L. 0% þ.Ww. l, th, 0%» 
If 14 3 —B$—— $1, 4-1 
12 20 20 
Jt — 10284 ſhill, 20 p.w. 
14 20 
— w— 210) 
171 0% 3428) 205680 (5lo (3l. 
20 * +. 6. 
205668 — LA l, 
3428 þ.Ww. — © ſacit 60 or 3, 
O 


Oueſt. 14. A Grocer bought 4 hhds. of 
Sngar, each weighing neat 6 C. 2 qrs. 14/. 
which coſt him 2/. 8s. 64. per C, 1 demand 
the value of the 4 hhds. at that Rate ? 

Firſt find the weight ofthe 4 hhds. which 
you may do by reducing the weight of one 
of them into pounds, and multiply them 
by 4 (the number of hhds.) and they make 
2968 /. then ſay, If 1 C. or 112 /. coſt 2/. 
8 5. 6 d. what will 2968.1. coſt ? Facit 641. 
55. 3d, as by theoperation, 


If 
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” E446 
4 
28 
f: ; &..4 @& l. 212 
If 112-—2—8= 6 2568 53 
20 682 . —— 
a — 742 |. in1 hhds. 
148 . . 1 90: 
I2 23144 SL ©: 
wma 14840 25681. in 4 hhds. 
102 wmm_muns I2) 2lo) ©. 
438 112) 1727376 (15423 (1281s (64 
582 112 12 12- 
607 34 8 
$50 24 8 
473 102 (05) (hilt, 
448 $95 
f 257 63 
_ 224 60 
33s (3) pence 
335 
(0) 
l, LA a, 
Fatit 64—--$——z 


I 4 Queſt 


_ 
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Queſt. 15. A Draper bought of a Mer- 
chant 3 Packs,of Cloth, each pack contain- 
ing 4 parcels, and cach parcel 10 pieces, 
and in each piece 26 yards, and gave after 
the Rate of 4 /. 16 5s. for 6 yards, nowl 
defire to know how much he gave for the 
whole? Anſwer 6656 /. 

Firſt find out how- many Yards there 
were in the 8 packs, as by the following 
work, you will find there are 8320 yards; 
then ſay, If 6yargs coſt 4.1, 16 5, what will 
8320 noul/Col; &*C.. 


If 


TT EF 
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3 packs, 
4 
32 parcels 
Io 
20 pieces 
6 £ a... we. _ 
If 6—--4—16—-8320 — 
20 96 1920 
__ anti; 640 
bh) $9950 ' mms 
74880 8320 Yards 
—_—_—_— 2 | 


6 I2 
19 I 
18 2. 
18 It: 
13 10 
O7 12 
6 - I2 
I2 (0). 
I2. 
faut 66566 ko me 
(0) 


By this time the Learner is-(ſurely ) well 
Exerciſed in the Praftick and Theorick of 
the Rule of 3 Dire&, but at kis leiſure he 


Ls. moe 
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may look over the following Queſtions, 
whoſe Anſwers are given, butthe operati- 
on purpoſely omitted-as. a Touchſtone for 
the Learner, thereby to try his ability in: 
what hath been delivered in the former 
Rules. 

Qweſt. 16. If 24 1. of Raiſons coſt, 6s. 
6 4. what will 18-Frails coſt, each weigh» 
ing Neat 3 .qrs. 181. * Anſwer 241. 17-5. 


©3 d, 
weſt. 17..If an ounce of Silver be-worth: 
$ a 


lings, what is the price of 14. Ingots, 
each Ingot weighing 7/7. 5 oz. 10p.w. * 
HFnſwer 3131. S5s. 


Oneft. 18. If Apicce of Cloth coſt 101. 


16.5. 84. Idemand. how many ells Engliſh 
there arc in the ſame, when the Ell at that 


Rate is: warth 8 5; 4 d. Anſwer 26 Ells 


Engliſh. 

Queſt. 19. A Faftor bought 34 pieces 
of Stuffs, which coſt him inall 531. 12 5, 
at 5 5. 44. per yard, I demand how ma- 
ny yards there were in all, and how may 
Ells Ergliſh were contained in a piece of 
the fame ? Anſwer 2016:yards in all, and 
i9 5 .Ells Engliſh per piece. 

Qneſt-20. A Draper bought 240 yards 
of Broad-cloth, which coſthim in all 254 /. 
10 s. for 86 yards:of which ke gave after 


the Rate of 21 s, 4 9. per yard, 1 demand. 


hove 


"_— TG er. _ 
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how-manyhe gave per:yurd fot the Regain- 
der.; Anſwer 209 #:+- 10 5 per: yards. Ff 
-' Oneſt. 21.; A'Fadpr. bought a'certain: 
quantity of Serge, and Shalloon, which to- 

gether coſt him .226/. 14 5. 104... the 
Quantity of. Serge he bought was 48 yas. at” 
35.44, per yd. and for,every 2 yds. of. Serge: 
he had -5 yards of Shalloon, I demand how 

many Yards of Shalloon he had,- and how- 
njuch the -Shalloon coſt. him per yard ?. An-- 
ſwer 120. yards: of Shalloonat-17, 16 5. 

O5 +55 ds. per yard. 

Queſt; 22. An Oylman bought. 3 Tum 
of- Qyl,. which colt him I51 1. 34 5.andit 
ſochaneed that it leaked out.85 gallons, but 
he is-minded to ſell it again,- ſo as that he 
may - be no looſer by it, Idemand how he 
muſt ſell it. per Gallon ?. Anſwer at* 4 5. 

as 1 gallon. , p , , 

. 23; . Bought 6 packs 'of doth, each: 

HNTER - Cloaths, " at 8 5s, 

6 d.'per Ell Flemiſh coſt: 1080 1. I demand 

how many yards there were.in cach Cloth ?: 
Anfwer 27 yards meach Cloth. 

Queſt. 24, A Gentleman hath 5:36 
fer annum, and his -expences.are one day 
with another: 185. 10 4. 3 qrs..1 deſire ta» 
know how muth he.layeth up. at the years: 
end'?. Anſwer 1911, 035. 00.4, 1 qree. 


I 6 Queſge. 
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Oreft. 25. A" Gentloman 'cxpendeth 
dayly ont day-with another 255.10. 
and ths years endlaycth”up 340 !. I de- 
mand how'mach is. his yearly Income : 
Ariſwer 848 k: 1965. \-d. +. 

Queſt, 26. 1f 1 fell 14 yerds for 10 ob 
305, 00/4;: how many Ells' Flemiſh ſhall I 
fell for 283 1. 17 s. 06 4d. at that Rate ? 
Anfwer 504-5 : Ells Flemyſh, 

Oueſt. 27. Tf 1001. m-12 moneths gain 
6 |. -Intereft,- how- much will 95 1.: gain in 
the fame time, and at- the ſame Rate ? 
Anfirer 4 1, 10S. © 

Oreſt. 28.' If 1001, in 12 moneths gain 
6 /. Intereſt, how much will it -gain-'1n'7 
moneths at that Rate ? Anſwer 3 1. IO 5. 

Oweſt. 29. A certain Uſurer put out 

a5 l. [or 12 Moneths,, and Received prinCi- 
t, and Intereſt 81 /. I demand what rate 


per Cent. ie Received Intereſt ? A | 


81. per Ot. - 

Queft.. 30. A Giver bought Cheſts 
of Sugar,the one weighed near 17 C. 3 grs. 
141. at2 1.65: 8 d.per C: the other weigh- 
ed neat 18C. 1 grs. 21 þ at-4 d - perl. 


which he mingleth together;' now: I deſire: 


to know howmuch a C. wejghrof this mix- 
ture-is worth * Aſwer 2.1, 4 s. 3 4. 
2 = We gY 3s 


Luſt 


— ——— 


— ——— 
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Queſt. 31. /Twomenuiz. AandB, de- 
parted both from/one place, theone goes 
Eaſt, the other Weſt, the one, trayaileth 


' 4 miles a day, the other 5 milesa day, how 


far ave they diftant the  gth day after their 
departure ! Anſwer 91 miles. 

Qneſp. 32. A flying every day 40 miles, 
is purſued the-gth day [745 | 
after by B, . poſting Moor. Arithmy 
$o- miles. a day; 'aow Chap. S.. Oueſt, 7. 
the Queſtion-is inhow | 
many dayes,.'and , after how many miles. 
Travail will A be:pvertaken * 4nſwer, B 
overtakes. him. in 12 dayes, when: they 
have T ravailed'600: miles. 

1+. TheGeneral Effe& of the Rule of 
three Dire, : is contained inthe definition 
of the ſame, that is, to find a fourth num- 
ber in proportion: conſiſting of two equal 
Reaſons, as hath been fully ſhewnin all the 
foregoing Examples. _” 

The ſecond Effect is, by the price or 
value of one thing to find the price or value 
of many things of like kind ? 

The third Effett is by the price. or value 
of many things to find the price of 1, or 
bythe price of many things (the ſaid price 
being 1) to. find. the price of many things. 
like kind. 


The 
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The fourth: effett is; by the price or va- 
tne of inairy things, t© nd the priccor: va» 
lue of thany things of likekind.-1 
The fifth Effedy my toreduce any. 
Number of Moneys, Weight or Meaſure, 
the one.ſort into the other, | as in the Rules 
of Reduttion contained/in- the 8 .Chapter 
foregoing. Examples of its; various/eftefts 
have been already anſweted. ! 
r2.\ The Rule of 3 Diredtis-thus prov- 
ed, viz. Multiply the firſt 
Number by t = fourth, Ther proo of the 


and - note the produdt Rule of Three 


then Cy the ſecond: Dirett:; 
Number the -third);- 


and if this vrodudt i is equal'to the produdt 


of the firſt and fourth, then the work is 
. Rightly perforined, otherwiſe it is Erro- 
neous. 

So the firſt Queſtion of this Chapter 
( whoſe Anſwer, or fourth Number we 
found to be 18's.) is thus proved, viz. the 
firſt Number is 4, which multiplyed by 18 
(the fourth) produceth 72: And the ſecond 
and” third Numbers are 12 and-6, which 
multiplyed together produce 72, equal ts 
the produtt of the firſt - and. fourth, and 
therefore conclude the work to be Right- 
ly perſormed. 


All- 
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Alwaies obſerving, that if any thing Re- 
main after you have divided- the produ&t 
of the ſecond and third. Numbers, by the 
firſt, ſuch Remainder in proving the ſame; 
muſt be added to the' product . of the firſt 
and fourth. Numbers, whoſe Sumwill be e- 
qual to the produdt of the.ſecond aud third, 
(the ſecond. number being of the - fame de- 
nomination with the ' fonrth, . and=the-firſt 
with the. ſame denomination of the third: 
So the Fourth Queſtion of this Chapter; 
being again repeated, wiz, If 14 4. of To- 
bacco coſt 27 s. what will 4-78 /: coſt at 
that Rate ? The Anſwer (or 4th: number 
was 46 7; 01s; 10d; I grs. 4, which is 
thus proved, viz. bring the fourth number 
intofarthings, and it makes 44249 which 
multiplyed by the firſt number 14 produ- 
ceth 619483 (the 2 which remained being 
added thereto) then (becauſe I Reduced 
my fourth 7#mber into farthings (1 Reduce 
my ſecond. (viz. 27 5:) into farthings and 
they are 1296- which multiplyed by the 
third number 478, their produtt is-6 194.58 
equal to the product of the firf and fourth 
Numbers; Wherefore I conclude the 0- 
peration-to be true. This is an infallible 
way to prove the Rule of 3 Direct, and it 
is deduced from the twelfth Se#, of the 

9th, Chap. of this Book. 
Thus 
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T hus much concerning the ſingleRule of 
3 Direfl, ang I queſtion not but by this 
time the Learner 1s ſufficiently qualifiedto- 
Reſolve 'any Queſtion pertinent to this 
Rule, not Relying upon frattions, or 
Geometrical magnitudes. Thoſe that are 
deſirous to ſee the demonſtration of this 
Rule, let them Read the 6th. Chapter of 
(the Ingenious) 'Mr. Kerſies Appendix to 
Wingates Arithmetick. Or the 6th. Chap- 
ter oF Mr. Onghtreds (Incomparable)) Clavis 
Mathematice : By both which Authors 
this Rule -is largely demonſtrated, being 


grounded upon the 19 Prop. - of the 7th, 


and the 19 Prop, of the gth, of Euclids 
Elem. | 


CHAP 


#*t X 


Chap. 11. NE "2 _ 
CHAP. Xl. 
The ſingle Rule of 


three Inverſe. 


\HE Golden: Rule or Rule of g 
Inverſe is whenthere are 3 _ 


bers grven to find a 4th, in ſuch Pr 

tothe 2 given IViambers, —_— as the ara 

ceeds from the ſecond, to the 
e Rate, Reaſon, ' or —_ that 


the "*y proceeds from the third, Of the 
Proportion i 

«  -:Ag the third wmmbey isin Alſted. Math: 
proportion to the ſecond, bib. 2, Cap. 14+ 
{9 is the: firſt to the fourth. - 

- So if the '3 numbers given. were 8, 12, 
and 16, andit'were required to find a 4th 
mber in an inverted propertion to theſe, 
Efay that as 16 (the third Number ) is the 
double of the firſt rerm or mumber (8,) fo 
myſt 12' (the ſecond amber) be the double 
of the 4th ; ſo will you find the 4th. term or 


munber tobe- 6: And as-in the Rule of 3 
Diret 
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Direft, you multiply the ſecond and third 
—_— and divided their produdt for a 
4th Proportional number, SO 
2, In theRule -of 3 Inverſe, you muſt 
Multiply the ſecond term by the firſt (or 
firſt term by the ſecond) and divide the 
product thereof br the 3d. term, ſo the 
Quotient will give you the 4th. term ſought 
in an Inverted Proportion, The ſame or- 
der being obſerved in this Rule as in the 
Ruleof 3 Diref, for placing or diſpoſing 
of the given-nnmbers, -andafter your. num- 
-bers are placed in order, that you may 
know whether your-Queſtion be to: be-Re- 
folved by the Rule Dirett or Inverſe, ob- 
ſerve the general Rule following, c. 233% 
-: 3- When your Queſtion is ſtated, ,and 
your aumbers orderly- diſpoſed,;; Conſider 
in the 1ſt. place whether the 4th.-2erm.or 
awmber ſought, ought. te: be! morxe, -or..leſs 
then the ſecond term ; which you may_ear 
fily do; And if it is: Required to: be/more, 
Or _—_— then the ſecond term, then, -the 
tefler extream-muſt be your diviſor, but.zf 
if require leſs: then the- biggeſt Extream 
muſt be your, Diviſer, (In this Caſe, the 
3ſt, and 3d. numbers are called Extreams, 1n 
Reſpect of the ſecond) and having, fouud 
out-your-Diviſor,-'you may know-whether 
your Queſtion belong to the Rule. Dzxect or 
Inver ſe a 
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Hrverſe, for if the 3d term be your Divi- 
for, then it is /rverſe, but if the firſt rerm 
be your Diviſor, then it1s a Dzret? Rule, 
As in the following Queſtions. 

. 1. If 8 Labourerscan do a cer- 
tain piece of wGrk in .12 days, in how ms - 
ny dayes will 16 Labourers do the ſame # 
Anſwer in 6 days. 

Having placed the numbers according t* 
the 6 Rule of the. 10th. 
Chapter. I conſider 4b. days, 1ab. 
that if 8 men can finiſh 8——-12-—--14 
the work in 12 dayes, 4 
16 men wiltdo tt in leſ- 16) 56 (6 dayes 
b 


ſer(or fewer dayes then 
12) therefore the > _ 
eſt Extream muſt  -. (&] 
| farit 6 aayer, 


the Diviſor which is 16 
and therefore it is the 
Rule of 3 verſe, wherefore I multiply 
the firſt and ſecond numbers together, viz. 
8 by 12 and their produ&is 96. which di- 
vided by 16 Quotes 6 days for the Azſwer, 
and in ſo many dayes will 16 Labourers 
perform apiece of work when $ can do it 
n 12 dayes. 

Queſt. 2. If when the meaſure (viz. a 
peck) of wheat coſt 2 ſhillings the penn 
Loaf weighed (according woe Standard, 
Statute, or Law of England.) $ ounces, I 

demand 


_ —— UE moo opgernr —— -_” _—— << w—_——_—— —_— - 
«lh 
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demand how much it will weigh when the 
peck is worth 1 5s. 6 d. according to the 
ſame Rate or Proportion? Anſwer 10 0x. 
13p.w. 8 grs. 

Having placed and reduced .the given 
Numbers according to the* 6 and 9 rules of 
the ! oth Chapter, 1 conlider that at 1 s. 6 d. 
per Peck, the peny Loaf will weigh more 
then at 2 5. per Peck,for as the price decreaſ- 
eth, the weight Increaſeth, and as the price 
Increaſeth ſo theweight diminiſheth,where- 
fore becauſe the term Requireth more then 
the ſecond, the lefſer Exrream muſt be the 
Diviſor, viz. 1 5.-6 d. or 18 peece, and 
having finiſhed thework 1 find the Anſwer 
tobe 100z. 13 pap. 8 gr. and; ſoimuch 
will thedeny weigh, when the peck 
of wheat is worth/1 5. 6 4. accordingto 
the given Rate of 5 ounces, when the peck 
is worth2 ſhillings, the work is plain inthe 
following operation. 
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X a, 


$ L 
2 3 sf] am oY g 
I2 24 12 
24 32 13 

16 


—_—_—_— 07. PW, Pre 
18) 192 (10—--13---8. 
18 


Rem. (12) 


20 


—— «Wo. 
18) 240 bh 
I 


Oneft. 3, How many pieces of money 
or Merchandize at 20 5s. per piece, are to 


be given, or Received for 240 pieces, the 

value or price 'of every. piece being 12 

ſhillings ? Anſwer 144. Forif 12 5. Re- 

quire 240 pieces, then 20 ſhillings will Re- 

quire leſs 3, therctore the biggelt my” 
| mu 
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&c. See thework. | 


So peices $ 
I2 


480 
2409 


2lo) 288lo (144 prices at 205. pry 
2 piece 


8 

8 
8 
8 


a 2» 


(0) 


Heſt. 4. How many yards of 3 quar- 
ME. af are Required to double, þ- be 
equal in meaſure to 30 
yards,that are 5 quar- 4% %g 8 9s. 
ters broad ? Anſwer 5 TW; i 
5o yards, For ſay If K+ 


quire 30 yards Tong mt” 
what length will three ti | 
quarters broadrequire? :- 
here I confider that 


then 


| Chap. 11. 
maſt be the Diviſor, which is the-3 number, 


5 quarter "wide Re- _ 3) 150 (50 yards | 


3 quarters broad will Require more yards | 


* - Chap: 11, of three Inverſe. 191 
then-30, for the narrower the cloth is, the 

- more in length will go to make equal mea- 

+" ſure witha broader piece. 

' Queſt. 5. At the Requeſt of a Friend I 
lent him 200 /. for 12 moneths, promiſing 
to do me thelike Courteſie at my neceffity, 
but whenl1 came to requeſt it of him he 
coifld let mie have but 150 /. now I deſireto 
know how long I may keep this money to 
make ' plenary ſatisfa&tion for my former 
kindneſs to my Friend ? Anſwer 16 
Moneths. 

I fay, If 200 /. Require 12 Moneths, 
what will 1501. Require? 1507. will Re- 
ue more-time then 12. Moneths, there- 
ore the leſſer extream (viz 150.) muſt be 
the Diviſor, Multiply and Divide,and you 
will find the 4th. inverted Proportional tobe 

i I6, and {c | | 
! the 15g 
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in 3 dayes ?. Anſwer 400 workmen. _ 

Oeſt. 9. A Colonel is beſieged in a 
Town im which are 1600 Souldiers, with 
proviſion of Vitals only for 3 Moneths, 
the Queſtion is, how many of his-Souldiers 
muſt he diſmiſs that his Vidtuals may laft _ 
the Remaining Souldiers 6 Months ? A4x-. 
ſwer, 500. he muſt keep ahd diſmiſs..as 
many: | 

Oueſt. 10. If wine worth' 20 1. is ſuffici- 
ent'for the ordinary of 100 men, when the 
Tun is Told for 30 /. how: many men will. 
the ſame. 20 pounds worth ſuffice,when the 
Funis worth 24 /. Anſwer, 125 men: 

' Oweſt. 11. How much. pluſh is ſufficient 
to line a Cloak which hath init-4-yards of 
7 quarters wide, when the Pluſh is but 3 
quarters wide ? Anſwer 9 + yds. of Pluſh. 

Oueſt. 12. How many vards of Can- 
mt to line 
ide ? 


Chap. IT, of three Inverſe. 193 


be lined with Shalloon that is 3 quarters 
wide, I -demand how- many yards of Shal- 
loon will line them? Aſw. '16666 4 quar- 
ters of Yards, or 4166 } Yards. 
| Queſti-15, A Meſſenger makes 'a Jour- 
/ ney in 24 days when the dayis 12 hours long, 
I defire' to Know in how many dayes he will 
0 the ſame when the day is 16 hours long ? 
Anſ., in 18 dayes.- 
weſt. 16. Borrowed of my friend 64 / 
for 8 Months, And he hath. occaſion ano- 
ther time for to borrow of mefor 12 Months, 
I defire to know how much I muſt lend to 
| make good his former kindneſs tome ? Ay. 


421. 13 s. 4.4. 

4. The General Effe& of the Rule of 3 
Inverſe is contained in the Definition of the 
ſame, that is, to find a fourth term in a Re- 

_ ciprocal Proportion, inverted to the Proporti- 

on given. 

The ſecond Effeft, is by two prices or 
values of two ſeveral pieces of money or 
Merchandize known, to find how many 
pieces of the one ,price is to be given for 
to many of the other. And conſequently 
to Reduce or Exchange one fort of Money, 
or Merchandize, into another. Or con- 
trariwiſe to find the price unknown of any 
piece given to Exchange, in Reciprocal 


Proportion, 
| K The 
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The third Effet, is by two differing 
prices of a meaſure of wheat bought or ſold, 
and the weight of the Loaf of bread, made 
anſwerable to one of the prices of the mea- 
ſure =_ to find out the weight of- the 
ſame Loaf, anſwerable to the other price of 
the ſaid meaſure given. Or contratiwife by 
the two ſeveral weights of the ſame prized 
Loaf, and the price of the meaſure of wheat 
anſwerable to one of thoſe weights given, 
to: find out the other price of the meaſure 
— to the other weight of the ſame 
Loaf. 

The Fourth Efe&, is by two lengths 
and one breadth of two Rectangular planes 
known, to find out another breadth un- 
known. Or by two breadths and one 
length given, to find out another length un- 
knownin an inverted Proportion. 

The fifth Effe&, is by double time and 
a Capitall fum of money borrowed or lent, 
to find out another Capital ſum anſwerable 
to one of the mo times, Or contrariwiſe, 
by two Capital ſums, and a time anſwera- 
ble to one of them given, to find out a time | 
anſwerable to the other Capital ſum in Re- 
ciprocal Reaſon: | 

The ſixth Effet is, by two differing . 
weights of Carriage, and the diſtance of 
the places in Miles or in Leagues given, = 

n 
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find another diftance in miles anſwerable to 
the ſame price of payment, Or otherwiſe 
by two diſtances in miles and the .weight 
anſwerable to one of the diſtances (being | 
carried for a certain price) to find out the 
weight anſwerable to the other diſtance for 
the ſame price. | 

The ſeventh Effet is by doable work. 
men, and the time anſwerable to one of the 
numbers of workmen given, to find out the 
time anſwerable to the other »nmber of 
workmen,in the performance of any work or 
ſervice. Or contrariwiſe, by double time, 
and the workmen anſwerable to one of 
thoſe times given, to find out the umber of 
workmen anſwerable to the other time, in 
the performance of any work or ſervice. 

Alſo by a double price of proviſion, and 
the nnmber of -:ex, or other Creatures 
nouriſhed for a certain time, Anſwerable to 
one of the prices of proviſion given, to find 
out another w#umber of Men or other Crea- 
tures anſwerable to the other price of the 
proviſion for the ſame time. Or contrari- 
wiſe by two aumbers of men or other 
Creatures nouriſhed, and one price of pro- 
viſion anſwerable to one of the »nmbers of 
Creatures given; to find out the other price 
of the ſame proviſion anſwerable to the o- 
ther mumber of Creatures, both being ſup- 
K 2 poſed 
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poſed to be nouriſhed for the ſame time, &c. * 


As in the foregoing Examples is fully de- 
clared. 

To prove the operation of the Rule of 3 
Inverſe, multiply the third and fourth 
zerms together, and note their product, 
then multiply the firſt aud ſecond together, 
and if their product is equal to the produtt of 
third and | —Y then is the work truly 
wrought, but if it falleth out otherwiſe then 
It is erroneous. 

As in the firſt Queſtion of this Chapter 
the produd of 16 (the third number) mul- 
tiplyed by 6 (the 4th.umber) is 96, and 
the product of 8 (the firſt number) mul- 
tiplyed by 12 (the ſecond number) is 96, 
equal to the firſt produd which proves the 
work to be Right, 

And Note, that if in Diviſion any thing 
Remain, "*fach Remainder muſt be added 
to the produtt of third and 4th. terms, and 
if the ſum be equal to the produdt of the 
firft and ſecond (the homogeneal terms 
being of one denomination) the work is 
Right. | 


CHAP. 
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CHAP. XII 


i he double Rule of three 
| Direct. 


| \Y E have already delivered the 

V Rules of Single Proportion, and 
| wecome now tolay down the Rules of Plu- 
ral Proportion. 

I. Plural Proportion, is when more 0- 
| perations in the Rule of three than one, are 
| Required before a Solution can be given to 
| the Queſtion propounded. Therefore in 
Queſtions that Require Plurality in Propor- 
tion, there are alwayes given more then 
three numbers. 
| 2. When there are given 5 numbers, and 
ſ 2 ſixth is required in Proportion thereunto, 

then this ſixth Proportional is ſaid to be found 
out by the double Rule of 3, as in the Que- 
| ftionfollowing, w:z. 
If 100 /. in 12 Months gain 6 /. Intereſt, 
how much will 75 /. gain in 9 Months ? 


K g 3. Queſti- 


—_ — WNW UW MY ww 
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3. Queſtions in the double Rule of 3 
may be Reſolved either by two ſingle Rules 
of three, or by one ſingle Rule of 3 com- 
pounded of the 5 given Numbers. 

4. The double Rule of three is either Di- 
reft or elſe Inverſe ? | | 

5- The double Rule of 3 Dire# is when 

unto 5 given Numbers a fixth Proportional 
_ may be found out by two ſingle Rules of 
three Direti. 
* 6, The 5 given Numbers in the double 
Rule of three, conſiſt of two parts, viz. 
firſt a opens and ſecondly of a De- 
- mand. Suppoſition is contained in the 
three firſt of the F given Numbers, and the 
Demand lies in the two laſt z as in the Ex- 
ample of the ſecond Rule of this Chapter, 
viz. If 1001, in 12 Months gain 6. Inte- 
reſt, what will 75 /. gain in 9 Months ? 
here the — is expreſſed in 100, 
12,- and 6, for it is ſaid if (or ſuppoſe) 
100 /. in 12 Months pain 6 /. Intereſt ; 
and the Demand lyeth in 75 and 9g ; for it 
is demanded how much 75 /. will gain ing 
Months ; 

7. When your Queſtion is ſtated, the 
next thing will be to diſpoſe of the given 
Numbers in due order and place, as a pre- 
parative for Reſolution ; which that you 

may do, firſt obſerve which of the given 
| Num- 
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Numbers in the Suppoſition is of the ſame 
denomination with. the Namber Required ; 
for that muſt be the ſecond Namber (in the 
firſt operation.) of the ſing/e Rule of 3, and 
one of the other Numbers in the Suppoſition 
( it matters not which J muſt be the firſt 
Number, and that Number in the demand 
which is of the ſame denomination with the 
firſt, muſt be the third Number, which 
three Numbers being thus placed, will» 


make one perfe& Queſtion in the 


Rule of three, as in the forementioned 


ſngle 


ample, firft I conſider, that the Narmber 
Required in the Queſtion is the Intereſt .or 
Gain, of 75 l. therefore that Number in 
the Suppoſition which hath the ſame - name 
(viz. 6 1. which is the Intereſt or Gain of 
1001.) muſt be the ſecond Number in the 1ſt 


operation, and cither 100 


or 12 ( it matters not, 199— 6——-75 


which ) muſt be the firſt * 


Number, but 1 will take 100, and then for 
the 3d Number, I put that Namber in the 
Demand which hath the ſame denomination 
with 100, which is 75, (for they both fig- 
nifie pounds principal.) and then the Num- 
bers will ſtand as you ſee in the margent. 

But if I had for the firſt Number put the 0- 
ther Number in the Suppoſlition viz. 12, 


which ſignifieth = Months, then the 
4 


third 


Nums 


| 200 The double Rule Chap, 12 


Number muſt have been 
9, which is that number, 12——6—— 9 
in the Demand which hath 
the ſame. Denomination with the firſt, viz. 
9 Moneths, and then they will ſtand as you 
ſee in the Margenr. 
b- There- yet; Remains. two numbers to be 
> diſpoſed of, and thoſe are, | 
one in the ſuppoſition, and 192——%—75 
«another in' the Demand, - ** , 
that which is of the Suppo- 
ſition, I place under the 
firſt ofthe three Wambers,- |, 
and the other which is in 100 
the demand I place under 
the 3d number, and then 2 of the terms in 
the Suppolition will ſtand (one over the 
other) in the firſt place, and the 2 terms in 
the Demand will ftand (one over the other) 
in the third place, ' as in the margent. - 
8. Having diſpoſed, or ordered the 2um- 
. bers given: according to the laſt Rule, we 
may proceed to a Reſolution, and firſt [ 
work with the. three uppermoſt rumbers 
which according to the firſt diſpoſition are 
Io, 6, and 75,: which is as muck as to 
ſay, If 1001. require 6/. (Intereſt) -how 
much will 75 /. . Require, which by the 3 
Rule ofthe 11 Chapter I find to be Dirett, 
and by the 7 and 8- Rules of the ipth. 
Chap. 


0r thus 


THY fas WA?" 


7s 
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Chapter I find the 4th. Proportional num- 
ber, tobe 4 1. 10s. ſo that by the forego- 
ing ſingle queſtion I have diſcovered how 
much 75 1. will gain Intereſt in 12 M. the 
operation whereof followeth on the left hand 
under the*Letter A ; and having diſcovered 
how much 75 /. will gain in 12 Moths, 
we may by another queſtion eaſily diſcover 
how much it will gain in 9 Months, ' for 
this 4th. number (thus found) I put in the 
middle between the two loweſt Numbers 
of the five, after they are placed according 
tothe 7th Rule of this Chapter ; and then 
it will be a ſecond Number. In another 
Queſtion in the Rule of 3, the n«mbers being 


ni” [| 


"7 PROP" —-10—-9 the firſt and third 
numbers being of one denomination, Vzz. 
both Months, and may be thus exprefled. 
If 12 Months Require .4 /. 1o 5s. Intereſt, 
what will 9 Months Require ? and by the 3 
Rule of the 11 Chapter, I find it to be the 
Drrect Rule, and by working according to 
the direG&ions lard down-in the 7, 8, and 9 
Rutes of the 10th. Chapter, I find the. 4th. 
Proportionnl number to the lalf ſingle Que- 
ſtion to be 31,07 5s. 06. which is the ſixth 
Proportional number to the 5 given numbers 
and is the Anſwer to the General Queſtion: 
The work of the laſt ſingle Queſtion is ex- 
preſſed on the Right ſide of the page 

K 5 under 


-- - 
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under the letter B as followeth. 


JOO———6—7 
A , 12 
L I. I. 
JI 100 6 75 


B 
,_ _ 


ad 


> ſulllngs 
= 2 : 


uloo) 4'50 a — 
Mxltiply 20 xo8o pence . 


9 
=—— 12) 2lo)l.$s.4. 
2 9 SAY 7-6 


iloo} zoo IO 5s 


facit - bo 


4 
[ 
130 
| | ; 
. Remains <& 50) —_ 


* © We 
facit 3—]——6 
| 


[ 


'So that by the TRE operation I con- | 
clade that if 1007. in 12 Monttis gain /. | 
Intereſt, 75 /. will gain Fl. 7s. 64. in) 
9 Months, after the ſame Rate. | 


; The | 
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The Anſwer would have Dey 
been the ſame, if the F 126-9 
given Numbershad beenor- 100 = 


dered :according to the ſe- 
cond method, viz. as you ſee in the mar- 


nt. | | 
af ® firſt 1 fay, if 12 Months gain 6 /. 
what will 9 Months gain, this Queſtion I 
find to be Dire& by the 3 Rule of the 1 ith. 
Chapter, and by the 7 and 8 Rules of the 


1th. -Chapter, I find the fourth Proportional 


Number to theſe three to be 4 l. 10 5. 

Thus have I found out what is the Inte- 
reſt of 100 /. for 9 Months, and I have 
now to find the Intereſt of 75 /. forg 
Months ; to effeft which, I make this 4th. 
Number (found as before) to be my ſecond * 
Number in the next Queſtion, and ſay, if 
100 /. Require 41. 10s, what will 751. Re- 
quire, this. Queſtion I find (by the ſaid 3 . 


. Rule of the 11th, Chapter) to -be Dirett, 
_ and by the ſaid 7, $8, and 9 Rules of the 


oth. Chapter, I find the Anſwer to be as 
before viz. 3-1. 7s. 64. 
This Rule hath been ſufficiently explain- 


ed by the foregoing Example, ſo that the 


Learner may be able to Reſolve the follows 
ing (or any other) queſtions pertinfif to 
the double Ruje of 3 Diretf, wheſe an- 
ſwers are tnere given, but-the peratiog 

R 6 pur- 
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purpoſely omitted to try the Learners abi- 
lity inthe knowledge of -what hath been be- 
fore delivered. | | | 

Queſt. 2, A ſecond Example in this 
Rule may be:as followeth, viz. A Carrier 
Receiveth 42 ſhillings for the Carriage of 
3 C. weight 150, Mfles, I demand how 
much he ought to Receive-for the Carriage 
of 7 C. 3qrs. 14 Ll. 5o Miles at that Rate ? 
Anſwer 36's. 9 d. 

Queſt. 3. A Regiment of 936 Souldiers 
eat up 35I quarters of wheat .in 168 days, 
L demand how many quarters of wheat 
11232 Souldiers will cat in 56 days at that 
*- Rate ? Anſwer 1404 grs. 
| Queſt. 4. If 40 Acresof Grafs be mow- 
ed by -S men in 7 days, how many Acres 
ſhall be mowed by 24 men in 28 days ?  An- 
ſwer, 450 Acres. p 

Queſt. 5. If 43 Buſhels of Corn (or 0- 
ther ſeed.) yield 576 Buſhels in 1 year, how 
much will 240 Buſhels yield in 6 years at 
that Rate * thatis tofay, if there were ſow- 
ed 240 Buſhels every one of the 6: years ? 
Anſwer, 17280 Buſhels, 

Qweſt. 6, If 40 ſhillings is the wages of 
8 men for 5 dayes,, what ſhall be the wages 
of 32 menfſor 24 days ? Anſwer, 768 ſhil- 
lings, or 381, 8s. 

þ Queſt. 7. If 14 Horſes cat 56 nn 
- 0 
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of provender in 16- days, how many Bu- 
thels will 20 horſes cat in 24 dayes ? An- 
ſwer 120 Buſhels. | 

QueFt. 8, If 8 Cannons in 1 day ſpend 
43 barrels of Powder, I demand how ma- 
ny barrels 24 Cannons will ſpend in 12 days 
at that Rate ? Anſwer, 2728 barrels. 

QxeFt.g. if ina Family conſiſting of 7 
Perſons, there are drank out 2 K;ldirkins 
of beer in 12 days, how many Kildirkins 
will there be drank out in 8 days, by anos 
ther Family conſiſting of /14. perſons ?” Ar- 
ſwer 48 Gallons, © or 2 Kilderkins and 12 
Gallons. - , #$ 

Queſt. 10.+.A Uſurer put 75 L. out to 
Receive Intereſt for the ſame, and: when 
it had continued 9 Months, he received ' for 
Principal and Intereſt 787. 7s. 64.. I de- 
mand at what rate per Cent. per annum, he 
received Intereſt,  Anſwer,. at 6/. per Cent. 
per AMHNnEum. 
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Q H AP. XIII. 


The Double Rule of three 


..Inverſe. 


I, H E Double Rule of 3 Trverſe, is 
when a queſtion in the Double 
Rule of 3 is Reſolved by 2 Single Rules of 

3,. and one of thoſe Single Rules falls out to 
be Imverſe, or requires a 4th. number in Pro- 
portion Reciprocal, (for both the queſtions 
are never Inverſe.) 

" 2. In all queſtions of the Double Rule 
of 3 (as well [mwerſe. as Dirett,) you are 
(inthe diſpoſing of the 5- given numbers) to 
obſerve the 7th. Rule of the 12 Chapter, 
and in _— of it by two ſingle Rules, 
obſerve to make. choice of your Numbers 
for the fiſt, and ſecond, ſingle queſtions, 
according to the direQions given in 8 Rule 
of the ſame Chapter, as in.the Example fol- 
lowing, viz. - 

Queſt. 1. If 1001. Principal in 12 months 
gain G /. Intereſt, what Principal will 
SAN 
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gain 3/. 7 5s. 64d. in 9 Months? . 
This Queſtion is an Inverſion of the fir 
_—_ of the 12 Chapter, and may ſerve 

or a proof thereof. 

In order to a Reſolution, I diſpoſe of the 
5 given #mbers according to the 7th. Rule 
of the laſt Chapter, and being ſo diſpoſed 
will ſtand as followeth. 


% I2 _ 9 
bs wb © 
Or thus 
L '&--6 
6 -100 Z—7—-6 
12 9 


Here obſerve, that according to the 8th. 
Rule of the 12 Chapter, the firſt queſtion 
(if you take it from the 5 Numbers as they 
are ordered or placed firſt) will be, If 12 
Months Require 100 /. Principal, what 
will 9 Months Require ? (to make the fame 
Intereſt) this (according to the 3 Rule of 
the 11 Chapter) is Izverſe, and the An- 
ſwer will be found (by the 2 Rule of the 
11th. Chapter) to be 133 /. 6s. 8 4. 
the ſecond queſtion then will be, If 6. In- 


tereſt, Require 133/, 65, 8 4. Principal, 
how 


' 
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how much Principal wilt 3/. 75s. 6 4. re- 
quire, this is a dire& Rule, and the An- 
ſwer in a dire& Proportion is 751, See the 
work. 


firſt I ſay 
”M, l, LA 
If 12—— 100 ——9 
12 
—— I, $.d. 


9) 1200(133-6-8 


9 s.d. 
facit 133-6--8 
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chen I ſay | 
l. [. S. d. L.: %: -© 
If 5 ——133—rS nn ——3—]— 
240 -20 20 
1440 4, 2666 67 
12 I2 
5340 140 
2656 67 
320 $10 4. 
810 
320000 En 
256 
14410) 2592000lo (18000 d. or 7s b. 
144 
T1152 
1152 
(0) 


- - So that by the foregoing work I find 
that if 6 /. Intereſt be gained by [100 /. in 
12 "Months, 3 /. 75. 6.4. will be gained by 

\ 75 4. ing Months. _ | 
But if the Reſolution had been found out 
by the numbers as they are Ranked in the 
ſecond place, then the ſecond queſtion in 


the ſingle Rule would have been Inverſe, 
i and 


tg 
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and the firſt Queſtion Dire, and the con” 
cluſion the ſame with the firſt method 3 viz; 


75 0. 
Queſt. 2. If a Regiment conſiſting of 


936 Soldiers can eat up 351 Quarters of 


Wheat in 168 dayes, how many Soldiers 
will eat up 1404 quarters in 56 days at 
that Rate ? Anſwer, 11232 Soldiers. 

Look 3. If 12 Students in 8 weeks 
ſpend 48 /. I demand how many. Students 
- will ſpend 288 }, in 18 week? Anſwer, 32 
Students. 

Queſt. 4. If 481. ſerve 12 Students 8 
weeks, how many weeks will 288 1. ſerve 
4 Students ? Anſwer, 144 weeks. . 

Queſt. 5. If when the Buſhel of wheat 
coſt 3 5s. 4 d. the penny Loaf weigheth 12 
ounces, '1 demand the weight of the Loaf 
worth 9 pence, when the Buſhel coſt 10 s. ? 
Anſwer 3 |. or 36 ounces. 

Queſt. 6. 1f 48 pioneers in 12 days, caſt 
a Trench 24 yards loug, how many pioneers 
will-caſt a Trench 168 yards long in 16 
days ? Anſwer, 252 pioneers. 

Queſt. 7. If 12 C, weight being Car- 
ried 100 miles coſt 5 /. 125. I deſire 'to 
know how many C. may be carried 150 miles 
at that Rate ? Anſwer, 18 C. 

ſt. 8. If when wine is worth _ 3o [. 
per Tun, 20 pounds worth is ſufficient = 
e 


ws AJ oo = 
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the ordinary of 100 men, how many men 
will 4 1. worth ſuffice when it is worth 24 /. 
per Tun?! Anſwer 25 men. 

Queſt. 2. If 6 men in 24 days mow 72 
Acres, in how many days will 8 men mow 
24 Acres? Anſwer in 6 days. 

Queſt. 10. If when the Tun of Wine is 
' worth 3o/l. 100 men will be ſatisfied with 
204. worth, I deſire to know what the Tun 
is worth, when 41. worth will ſatisfie 25 
_ at the ſame Rate? Anſwer 24 /. per 

Mn. 


fn ITE 


— 


_— \ YL. a M.A A nds. 4m. tt ——_— 
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CHAP. XIV. 


The Rule of three Com- 
poſed of 5 Numbers. 


I, = E Rule of three Compoſed, is 
when Queſtions ( wherein there 
are 5 Numbers given: to find aGin _ 


tion thereunto) are Reſolved by one "g/e 
e 
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Rule of 3 Compoſed of the 5 given Num- 
bers. | 

2. When queſtions may be performed 
by the double Rule of 3 Dire, and it re- 
quired to reſolve them by the Rule of g 
Compoſed, (firſt Order or Rank, your Num- 
bers according to the 7 Rule of the 12th. 
Chapter, then) | 

The Rule ts 

Multiply the terms (or numbers) that ſtand 
one over the other in the firſt place, the one 
by the other, and make'* their Produtt the 
firſt :erm in the Rule of 3 Dire, then Mul- 
tiply the rerms that ſtand one over the other 
in the third place, and place their produdt 
for the third term in the Rule of |3 Dzref, 
and put the middle term of the 3 uppermoſt 
for a ſecond rerm, then having found a fourth 
Proportional, dire& to theſe 3, then this 4th. 
Proportional fo found, ſhall be the Anſwer 
Required. 

So the firſt queſtion of the 12 Chap. (viz. 
If 1co /. in 12 Months gain 6 /. Intereſt, 


- what will 75/. gainin 9 Months ? the nwn- | 


bers being Ranked (or placed) as is there Dz- 
rected and done. 

' ThenlI multiply the 2 firſt rerms 100 and 
12, the one by the other, and their Pro- 
dui is 1200 ( for the firſt term )) then I 


multiply the two laſt rerms 75 and 9 toge- 
ther, 
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ther, and their Produtt is 675 for the 3d. 
term. Then I fay, As 1200 is to 6, ſois 
675 to the Anſwer, which by the Rule of 3 
Dire will be found to be 31.75. 64. as 
before. 

3. Butif the Queſtion be to be Anſwer- 
ed by the double Rule of 3 Inverſe, then 
(having placed the 5 given terms.as before) 
multiply the lowermoſt term of the firſt 
place, 6 the uppermoſt term pf the third 
place, and put the Produtt for the firſt rerm ; 
then multiply the uppermoſt term of the 
firſt place, by the lowermoſt term of the 
third place, - and put the Produtt for the 
third term, and put the ſecond term of 
the 3 higheſt numbers for the middle term 
to thoſe two, then if the Inverſe Proporti- 
on is found in the uppermoſt 3 numbers, the 
4th. Proportional dire to theſe 3 ſhall be 
the Anſwer; ſo the firſt queſtion of the 
13th. Chapt. being ſtated, viz. If 100 7. 
Principal in 12 Months gain 6 /. Intereſt, 
what Principal will gain 37. 7 5. 64. in 9 
Months ? State the 2umber as is there Di- 
rected inthe fixſt order, v3z. 


M, I. M. 
I2 »ICO 9 

I Sk «6 
6 Z—7—-6 
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then reduce the 6 /. and 3/. 75s. 64. in- 
to pence, the 6 /. is 14404. and 3. 7 5. 
64. is 8104. then multiply 1440 by 9, 
the produtt is 12960 for the firſt term in 
the Rule of 3 Dire#, and multiply 810 by 
12, the produ& is 9720 for the third term, 
then I ay, As 12960 - is to. 130/. ſo is 
9720 to the Anſwer, viz. 75 1. as before. 
But ifthe term r- had been placed after the ſe- 
cond order, viz. 


I, I. W - bo @& 
6 —— won <1 OO» Z-—=J-—6 
M. M. 

12 .-M 


then the Inverſe Proportion is found in the 
loweſt zumbers, and having compoſed the 
mumbers for a ſingle Rule of 3 as in the ſe- 
cond Rule foregoing, then the Anſwer 
muſt be found by a ſingle Rule of 3 1z- 
verſe, for here it falls out to multiply 810 
by. 12 for the firſt zumber, and 1440 byg | 
for the third 7umber, and then muſt ſay, 
As 9720 is to 1001. ſo is 12960 to the 
Anſwer, which by Inverſe Proportion will be 
found to be 75 l. as before. 

The queſtions in the 12 and 13 Chap- 
ters may ſerve for thy further experience ? 


CHAP. 
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CHAP. XV. 


Single Fellowſhip: 


1. TELLOWSHIP is that Rule of Plural 
Proportion, whereby we ballance Ac- 
compts depending between divers Perſons 
having put together a general Stock, ſo that 
they may every man have his Proportional 
part of gain, or ſuſtain his Proportional part 
of loſs. - 
2. The Rule of Fellowſhip is either ſin- 
gle, or it is double. 

3. Theſingle Rule is when the Stocks pro- 
pounded are ſingle zumbers, without any 
Reſpect or Relationto time. 

4. In the ſingle Rule of Fellowſhip, _ the 
Proportion is, As the whole Stock of all the 
Partners, is in Proportion to the total Gain 
or Loſs, ſo is each mans particular ſhare in 
the Stock, to his particular ſhare in the 
Gainor Loſs. Therefore take the total of 
all the Stocks for the firſt er in the Rule 
of 3, and the whole Gainor Loſs for the ſe- 
cond term, and the patticular Stock of any 
one 
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one of the partners for the third term, then 


Multiply and . Divide according to the 7 . 
Rule of the 9th. Chapter, and the 4th. .; 
Proportional number. is the particular Loſs © 


or gain of him whoſe Stock you made your 
ſecond zumber, wherefore repeat the Rule 
of 3 as often as there are particular Stocks, 
or Partners in the queſtion, and the 4th. 


terms produced upon the ſeveral operati- 


ons are the Reſpef&tive Gain, or Loſs of 
thoſe particular Stocks given, as in the Ex- 
amples following. 


neſt. 1. Two Perſons, viz. A and B 
bought a Tun of Wine, for 20/., of which 
' Apaid 12 /: andB paid 8/. and they gained 
in the Sale thereof 51. now -I demand each 
mans ſhare in the Gains according to his 
Stock ? 


Firſt I find the Sum of their Stocks, by 
adding theni together, viz. 
12/.and 81. which are 20/., 12 
then according to this Ryle 3 
 Ifay firſt, If 20/, (thefum —— 

of their Stocks) Require 20 L. 
51. the total gain, how 
much will 12/1. (the Stock of A) Re- 
qrire ? Multiply and Divide by the ſe- 
venth Rule of the ninth Chapter, ad 

re 


F.- 1... 
> ; 


_——auaioe@©@A 3M £E3zaA 2m os on co RR 


T 


/ 
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«the Anſwer is 3 /. 
'#* for the ſhare 'of A LEED 
F inthegains; then - ff 20g: 


Þ. againl ſay, If 207. 12 
Require 5 /. what Y&o ( 7 
| will81, Require ? * 5 py 
" the Anſwer is 2 /. _ 
which is the gair (0) 


of B. ſo I con- got 
clude that the ſhare rf 20m hn 

of Ain the gain is 8 

3 l.and the ſhareof . _ 

Bin the gain is 2 /. 20) 40 (21; 

Queſt. 2. Three Merchants, viz. A, B 
and C, enter a joynt Adventure z A, put 
into the common- ſtock' 78 /.. B,: put in 
117. and C put in 2341. and they find 
(when they make up their Accompts) that 
they have gained in all 264 /. now I deſire 
to know each mans particular ſhare in the 
Sains ? 3” 

Firſt I add their Particular ſtocks to- 
gether, and their ſum is 4.29 /. 


| then ſay, If 429 /. gain 264 /. "Mi 
what will 78 /. gain? and 78 
what 117 /. and what will 234 IEP 


[.. (the ſtocks of A, B and C,) I. 


vain ? work by 3 ſeveral Rules Sum 429 
of 3 and you will find _ 
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A) © 48 
The gain of {Bis 72 
C 144. 


_— 


Sum 264 


| —— ——_C 


Oueſt, 3. Four Partners, viz. A, By 
C, and D, between them build a Ship, 
which coſt 17301. of which A paid 346 1. 
B 5191. C 692 /. and D 14317. and her 
Freight for a certain Voyage is 370 /. which 
is due to the Owners, or Builders, I de- 
mand each mans ſhare therein according to 
his charge in building her ? 


Anfwer 

e. 
AC 74 
BJ) 111 
C) 148 
DC 37 
Sum 370 


OneFt, 4. A, B, and C, enter Partner- 
. ſoip for acertain time, A put into the com- 
mon ſtock 364 /. B-put in 432 /. C putin 
$O0 L. and they gained 867 /. now [ = 

man 


a wHhke«@a+* = M—_—. _— 


3 2 ©. A. Ms... 


7” 
1- 
In 
A 


d 
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mand each mans ſhare in the pain P K 
mable to his Stock ? WP” REY 


Anſwer. 


[. S. d. 
A N10 Wh Fn 3 RY *. 


— 


Sum 867 — ©O-——0o 


— —_— 


5. To prove the Rule of Single Fellow- 
ſhip, add each mans Particular gains or 
loſs together, and if the | 
ſum total is equal to the The proof of the 
Seneral gain or loſs, - Rule of © Single 
thenis the work Right- Fellowſblp. 
ly performed, but other- 
wiſe it is erroneous. Example in the firſt 

ueſtion of this Chapter, the Anſwer was 
that the gain of A was 3 /. and the gain of 
B 2 /. which added together make 5 /. e- 
qual to the total gain given. 

If in finding out the Particular ſhares of 
the ſeveral Partners, any thing Remain af- 
ter Diviſion is ended, ſuch Remainders 
muſt be added together (they being ail 
Fraftions of the ſame denomination,) and 
their ſum divide by the Common Divifor in 

L 2 cach 
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- eachqueſtion (viz. the total ſtock ) and the 
Quotient add to the Particular gains, and 
then if the Total ſum is equal to the total 
gain the work is Right, otherwiſe not. 

As in the laſt queſtion, the Remainders 
were 354, 62, and 930, which added toge- 
ther make 1346 which divided by 13 46 
(the ſum of their ſtocks) the quotient is 1 4. 
which I add to-the pence &c. and the ſum 
of their ſhares is 867 equal to the Total 
Bain z wherefore the work is Right. 


- 


I — 
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CHAP. XVI-' 
Double Fellowſhip. 


I, ID? UBLE Fellowſhip, is when ſe- 
veral perſons enter into Partnerſhip 
for unequal time, that is, when every mans 
Particular ſtock hath Relation to a Partien- 
lar time. 
2. In the Double Role of Fellowſhip, 
multiply each Particrlar frock by its Re- 
; ſpedive 
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ſpedtive time, and having added the ſeveral 
produdts, together make their ſum the firſt 
namber (or term) inthe Rule of 3, and the 
Total gain or loſs the ſecond number, 
and the Product of. any ones particular ſtock 
by his time,the third ter-m,and the 4th number 
in Proportion thereunto is his Particular gain 
or lofs, whoſe Product of ſtock and time'is 
your third number. 

Then Repeat (as in ſingle Fellowſhip) 
the Rule of 3, as often as there are produdts 
(or parners) and the 4th. terms Invented are 
the the nambers Required. Example. 

Queſt. 1. A. and B. enter Partnerſhip, 
A put in40/. for 3 moneths, B put in 75 /. 
for 4 Moneths, and they gained 701. now I 
demand each mans ſhare in the gains, pro- 
portionable to his ſtock and time ? Anſwer 
A 20]. Bol. 

To Reſolve this queſtion, I firſt multiply 
the ſtock of A, viz. 40 l.) by its time (3 
Moneths) the product 


is 120, then I multi- l. I. 
ply the ſtock of B by 49 75 
its time (v4z.75 by 4) 5 4 
and it produceth 300, a ;;o B 200 
which 1 add to the Pro- 120 


 duftof Ahis ſtock 214 
time, the ſum is 420, 


Then by the Rule of 3 1 
| Cs 


Sum 420 


ſay 
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ſay ; As 420 (the ſum of the produtts is to 
70 (the total pain) fo is 120 (the produtt 
of A his Stock and time) to 20/1. the ſbare 
of A in the gains. Then I ſay again, As 
420 isto-70, ſo is 300 to 50 1. the ſhare of 
B in the gains. 

Queſt. 2, A, B, and C, make a Stock 
for 12 Moneths, A put in at firſt 364 /. 
and 4 Moneths after that he put in 40. 
B put in at firſt 408/, and at the end of 7 
Moneths he-took out 861. C put in at firſt 
148 /.and 3 Moneths after he put in 86 /. 
more, and 5 Mon after that he put in 100 /. 
more, and at the end of 12 Moneths their 
gain is found to be 14361. I defire to know 
each mans ſbare in the gains according to his 
ſock and time? 

Firſt I confider, that the whole time of 
their Partnerſhipis 12 Moneths. Then l pro- 
ceed to find out the ſeveral produdts or ſtock 
and time as followeth. 
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A, had at firſt 3641. for 4. 

Moneths whereforc their pro-d 14.56 

dutt is 
Then he put in 40 /. which 

with the firſt ſum makes 404 /. 

which continued the Remain- > 3232 

der of the time,viz.$ Months. 

and their produtt is — 


The ſum of the produdts of 5699 
the ſtock and time of A is + 


B, had 408 /. in 75 Moneths 

whoſe produtt is 5 2556 . 
And then took out 86/7, 

therefore he left in Stock 322 /. 

which Continued the Reft of > 1610 

the time,viz.5 Months, whoſe 

produdt is — 
The Sum of the Produtts of 56 

the ſtock and time of B is 44 


— 


_—— — ——— —— OO 


C put in 148 /. for 3 Months 
whoſe produtt being muleply- þ 444 
edis 

Then he put in 86 /.which ad- 
ded the firſt (viz. 148) makes! , 170 
234 1. which lay in ſtock 5 M 


their produdt is 
L 4 Then 
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| Then heputin 1001. more, 
ſo then he had in ſtock - 334 /. 
which continued the Remain- 1336 
der of the time (viz. 4 menths) 
which multiplyed together pro- 
duce _ 
The ſum of the produtt of 


the money and time of C is ©9309 
. B 4.466 
A 4688 


The Total ſum of all the pro- 
duct is $ whe, 
Then I fay, as 12104 is to 1436 (the 
' total gain) ſo is 2950 to the ſhare of 4 
in the gains, &c. goon as in the foregoing 
Examples, and ou will find their ſhares in 
the gain to be as followeth, viz. 


Anſwer. 
A Hd 


/ A 556—-03 "N= OR 6 _ + 
The ſhare of Cc 15 5J29—- 16 —=9 , 54 5 6 


Lu 


14 36-—00----0 
Que#. 3. Three Grafiers A, B, and C, 
Take a piece of Ground for 46 /. 105. in 
which 4 put 12 Oxen for 8 moneths, 
B put in 16 Oxen for 5 Months, and C 


put 


Chap. 16. Double Fellowſhip. 225 


put 18 Oxenfor 4 Months, now the queti- 
on is, what ſhall each man pay of the 46 /. 
10 5. for the Ground ? 


Anſwer. 
O-- 
A I 8—OO 
B Nhat pay L5—OO 
C 12}2—IO 
46—I0 


3- The proof of this Rule is the ſame 
with that of Single Fellowſhip, laid down in 
the 5th. Rule of the 15th. Chapter, and 
note that 

If a loſs be ſuſtained inſtead of gain a- 
mongſt Partners, every mans ſhare to be 
be born in the loſs, is to be. found after the 
ſame method as their gain, whether their 
ſtocks be for equal or unequal time, 


L 5 CHAP, 
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CHAP. XVII. 
Allegation Medal. 


I, T3 Rule of Allegation is that Rule 

L in Plural proportion, by which we 
Reſolve queſtions, wherein is a compoliti- 
on or Mixture of divers ſimples, as alſo it 
is uſeful in the Compoſition of medicines. 
both for quantity, quallity, and price. And 
its ſpccies are two, viz. Medial and Alter- 
nate. 

2. Alligation Medial is when having the 
ſeveral quantities, and priſes of ſeveral ſim- 
ples propounded we diſcover the mean 
price, or Rate of any quantity of the mix- 
ture compounded of thoſe ſimples and the 
proportion 1s 

As the ſum of the fimples to be mingled 
is to the Total value of all the fimples, fo is 
any part, or quantity of Compoſition or mix- 
ture, to its mean Rate or Price. 

Que#. 1, A Farmer mingleth 20 Bu- 
ſnels of wheat at 5 s. per buſhel and 36 


buſhels of Rye at 3s. per buſhel, with 40 
buſhels 
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J buſhels of barley at 2 5. per buſhel, now 1 
deſire to know ny Sn one buſhel of that mix- 
ture is worth ? 

To Reſolve this queſtion, add together 
the _ quantities and alſo their values, 
whichis 96 buſhels, whoſe total value is 14 1. 
a as appcarcth by the work following, 
or 


buſh. l, Ss 
20 of wheat at 5 $per buſhel zs 05—00 
36 of Rye at 3 5. per buſhel, is 05—08 
4O of barley at 2 5. per buſhel, is 04 —00 


| —— I —————— 


The ſum of 
the given 06 and their value is 
quantities 2s , 


Then fay by the Rule of 3 DzretT. 
If 96 Byſhels coſt (or is worth) 14 /.S 5: 
what is 1 Buſhel worth ? : 
b, —— 


20 


96) 288 (3 5 
288 facit 3 $.pzr tuhil, 


—— — 


(0) 


Ouep. 2. A Vintner mingleth 15 gallons 
of Canary at 8s. per gallon with 20 gallons 
of Malligo at 75s. 44d. per gallon, with 10 

L 6 oallons : 


14 —08 
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gallons of SherryatG 5s. 8 4. per gallon, and 
24 gallons of white wine at 4 s. per gallon, 
now I demand what a gallon of that mix- 
ture is worth ? work as in the laſt Queſt. and 
you will finde the Anſwer to be 6s. 2 4. 
2 qrs. 73 

Queſs. 3. A Grocer hath mingled 3 C. of 
Sugar at 56 s. per C. with 4 C. of the Sugar 
at 34. 14 s. 8. per C. and wita 6 C. at 
1 1.175.44. per C. I deſire to know the 
price of a hundred weight of that mixture ? 
Anſwer. 21. 135.14.:-. 

3, Theproof of this operation is by = 

price of any quantity of the 

ps P +4 - mixture ” Ende out the 
a * total value of the whole 
compoſition, and if it is equal to the total 
value of the ſeveral ſimples,the work is right, 
otherwiſe not... Asin the firſt example, the 
anſwer tothe queſt, was that 3 s. is the price 
of one buſhel, whereforec I ſay by the rule 
of proportion, If 1 buſhel be 3 ſhillings, 
what is 96 buſhels. Azxſiv. 141.8 s. which 
is the total value of the ſeveral ſimples, 
1wheretfore the work is right, 


Chap. 


————_ 


Chap. 18. 


CHAP. XVIIL 


Allegation Alternate, 


$ _—_— alternate is when there are 
given the particular priſes of ſeveral 
ſimples, and thereby wed ſcover ſuch quan- 
tities of thoſe ſimples, as being mingled 
_— ſhall bear a certain rate propoun- 
ed. 

2, When ſuch a queſtion is ſtated, place 
the given priſes of the ſimples one over the 
other, and the propounded price of the 
Compoſition againſt them in ſuch ſort that 
it may repreſent a root, and they fo many 
branches ſpringing from it; as in the follow- 
ing example. 

Queſt. 1. A certain Farmer is delirous to 
mix 20 buſhels of wheat at 5 5. or 694. per 
buſhel with rye at 3s. or 364. per buſhel, 
and with Barly at 2 5.or 24 4. per buſhel, and 
Oats at 1 5.64. per buſhel, and delireth to 
mix ſuch a quantity of Rye, Barly and Oats 
with the 20 buſhels of wheat as- that the 
whole compoſition may be worth 2s. 8 4. c: 
32 d.per buſhel, ihe 


230 Allegation Alternate, Chap. 18. 


The priſes of the ſimples being placed 
according to the laſt rule, with the price of 
the compoſition propounded as' a root to 
them will ſtand as followeth, 

60 pence 


3. Having thus placed the given num- 
bers you are tolink or combine the ſeveral 
rates of the ſimples the one to the other, by 
certain arches in ſuch ſort that one that is 
lefler then the root, (or mean rate } may be 
linked or coupted to another that is greater 
then the mean rate, ſo the queſtion laſt pro- 
pounded will ſtand, 


I thus, 2 or thus 3 or thus, 
60 4 
O 
399 6 
34 24 32 3 


24 _- 
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4. Then take the difference between the 
root and the ſeveral branches, and place 
the difference of, cach againſt the number or 
branch, with which it is coupled, or linked, 
and having taken all the differences and 
placed them as aforeſaid, then thoſe diffe- 
rences ſo placed, will ſhew you the num- 
ber of each {imple to be taken to make a 
_— to bear the mean rate propound- 
cd. : 

So the branches of the laft queſtion be- 
ing linked together as in the firſt manner, 
I ſay the difference 
between 32 and 60 bo 14. 
is 28 which [ put 


againſt 18 becauſe 32 47 G 
60 is linked with 24 A 
13; then the diffe- 31 28 


rence between 32 

and 36 is 4 which, I put againſt 24 becauſe 
36 is linked or coupled with 24, then I " 
the difference between 32 and 24 Is 
which I place againſt 36 ( for the reaſon 
aforeſaid) then 1 ſay the difference between 
32 and 18 is 14 which I place againſt 60; 
and then the work will ſtand as you ſce m 
the margent. 

So I conclude that a compoſition made 
of 14 buſhels of wheat at 60 d. per buſhel, 
and 8 buſhels of Rye at 36 d. per buſhel and 

| 4 buſhels 
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\4 buſhels of Barly at 24 d. per buſhel, and 
28 buſhels of Oats at 18d. per buſhel, will 
bear the mean price of 32 d. or 2 s. 8 4. per 
buſhel. And here obſerve that in this com- 
poſition there is but 14 buſhels of wheat, 
but I would mingle 20 buſhels, and this 
kind (or rather caſe) of Allegation alternate 
(viz, whenthere is given a certain quantity 
of one of the fimples, and the quantities 
of the ro gs to mingle with this given 
quantity that the whole may bear a price 
* Mrnve is called Alternation par- 
tial, 

Aud the proportion to find out the ſeve- 
ral quantitiesto be mingled with the given 
quantity isas followeth, viz. 

As the difference ann*-x<d to the branch 
that is the vallue of an Integer of the given 
quantity is to the other particular differen- 
ces, ſo isthe quantity given, to the ſeveral 
quantities required. 

So here, to find out how much Rye, 
barly, and Oats muſt be mingled with the 
20 buſhels of wheat, I fay by the ſingle rule 
of three direct, if 14 buthels of wheat re- 
quire 8 buſhels of Rye, what will 20 buſh. 
of wheat require ? anſwer 21-5 buſhels of 
Rye. 

\ gain, if 14 buſhels of wheat require 4 

ls of barly what will 20 _— of 
. wheat 


© PA, . = A tw © mr A -« 1, «a 


— 


P__>9 > 


— 
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wheat require ? anſwer 5 15 buſhels of Bar- 
ly. Again , .I ſay, if 14 buſhels of wheat 
require 28 -buſhels of Oats, what will 20 
buſhels of wheat require ? anſwer 40 buſh- 
els of barly. 

And now I ſay that 20- buſhels of wheat 
mingled with 11:57 buſhels of Rye, and 
5: buſhels of barly, and 4o buſhels of 
Oats each bearing the rates as aforeſaid, 
will make a compoſition or heap of Corn 
that may yield 32 d per buſhel. 

But if the branches had been coupled ac- 
cording to the ſecond order, or manner, the 
the differences would have been thus plac- 
ed, viz. the diffe- 


rences bctween 32 60 | 8 
and 60 is 28 which 36 

I ſet againſt 24 be- 32 | I 4 
cauſe 6&o is linked 24 128 
thereto, and the di- 13 4 


ference between 
32 and 36 1s 4 | 

which I ſet againſt 18, and the difference 
between 32 and 24 is 8, which | ſet again(t 
| 60, then the difference between 32 and 18 
is 14 which I ſet againſt his yoke fellow 36, 
and then I conclude that if you mix 8 buſh- 
els of wheat with 14 buſhels of Rye, 28 
buſhels of barly, and 4 buſhels of Oats each 


bearing the foreſaid priſes the whole mix- 
cure 
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ture may be ſold for 32d. per buſhel, as by 
the work inthe margent. 

You ſee by this work we have found 
how many buſhels of rye, barly, and oats, 
ought to be mixed with 8 buſhels of wheat, 
and to find out how many of each oughtto 
to b2 mixed with 20 buſhel of wheat, | ſay, 
As8isto 14, ſois 20 to 35 buſhels of rye. 
As$ isto 28, ſois 20 to 70 buſhels of barley, 
As 8 isto4, ſois 20 to 10 buſhels of oates. 
whereby I conclude, that if to 20 buſhels of 
. Wheat, I put 35 buſhels of rye,70 buſhels of 

barly, and 10 buſhels-of oats bearing each 
the foreſaid priſesper buſh. that then a buſhel 
of this mixture will be worth 32 d.or 25.84, 
And if the branches had been linked as you 


fee in the third' place, where each branch 


bigger then the root, is linked to two that 
are jefſer then the root, then in this caſe 
you mult have placed the ſeveral differen. 
ces between the root and branches, apainſt 
thoſe 2 with which each is coupled, as firſt 
the difference between 32 and 60 is 28, 
which I Putagainſt 24 and 18 becauſe itis 


60 8.14 | 22 
360. 8.14 | 22 
3224 | 20,4 | 32 
18 28,4 | 32 
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coupled with them both, then the differenc®© 
between 32 and 36 is 4, which I ſet likewiſe 
againſt 24 and 18, becauſe 36 is linked to 
to them -both, then the difference between 
32 and 24 is 8, which 1] put againſt 60, and 
36 becauſe 24 is linked to them both, then 
the difference between 32 and 18 is 14 
which I put againſt 60 and 36 the yoke fel- 
lows of 18. 

Laſtly, I draw aline behind the differen- 
ces, and add the differences which ftand a- 
gainſt each branch, and put the ſum behind 
the ſaid line againſt its proper branch, as you 
ſee in the margent.. 

And now by this work I find that 22 buſh- 
els of wheat mingled with 22 buſhels of 


| rye, and 32 buſhels of barly, and 32 buſhels 


of oats, cach bearing the ſaid price will make 
a mixture, bearing the mean rate of 32 d.per 
buſhel. 

And to find how much of each of the reſt 
muft be mingled with 20 buſhels of wheat 
I fay 

As 22 is to 22zſ0 is 20 to 20 buſh.of rye. 

As22isto- 32 ſo is 20 to29 4 buſh, of 
barley. As 22. is to 32, ſois20to 29 5 
buſhels of Oats. 

Whereby you ſee the queſtions of Allepa- 
tion alterngte will admit of more true an- 


fwers then one, for we have found 3 ſeveral 
anſwers 
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anſwers to this firſt queſtion, 

Queſtion of alternation partial, are prov- 
ed the ſame way with queſtions in Allegati- 
on medial, which you may 


The proof of alter- . 
nation partial. __ the. 3 rule of the 17 


Queſt. 2. A Grocer hath 4 ſorts of Sugar, 
viz,. of 124. perl. of 10 d. per /. of 64. 
per l. and of 44. per 1. and he would have a 
compoſition worth 8 4. per pound the whole 
quantity whereof ſhould contain 144. made 
of theſe 4 ſorts. I demand how much of each 
he muſt take ? 

Queſtions of this natare are reſolved by 
that part of alligation alternate, called by 
Arithmeticians alternation total, viz. where 
there is given the ſum, and priſes of ſeveral 
ſimples, to find out how much of each fim- 
ple ought to be taken to make the ſaid ſum, 
or quantity, ſo that it may bear a certain 
rate propounded, 

To reſolve this queſtion I place the ſeve- 
ral priſes of the. ſimples, and mean rate 
propounded, and link them together, as 1s 
directed inthe 2 and 3 rules of this Chap- 
' ter, and place the differences between the 
root and branches according to the 4 rule 
of this Chapter, which will then ſtand one 
of theſe 3 ways, viz. 

Firſt 
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- Firſt, Second. 
T5 | 4 I2 [ 2 
IO 2...) 99 | 4 
1 | | 
6 2 6 4. 
+ 4+ 4 2 
WY 12 
Third, | 
I2 | 2,4 | 6 
8/70 2,4 |6 
6 4:2 | 6 
4,2 | 6 
PY 
y. Then adde the ſeveral differences to- 


gether, which I have done, and the ſums of 
the firſt and ſecond order are 12 /. and of the 
third 24 /. as you may ſee above, but it re- 
quired that there ſhould be 1441. of the 
compoſition, therefore to find the quantity 
of each ſimples, to make the whole compo- 
lition 144 /. obſerve this general rule, viz. 
As the ſum of the differences is to the 
ſeveral differences, ſo is the total quantity 
of the compoſition, to the quantity of eac 
imple, S 
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Soto find how much of each ſort 6f Sugar 
I ought to take to make 144 /. at 8 d. per 
1. Ifay. | 

As 12is to 4, ſois 144 to 481. at 12 4. perl. 
As 12 isto 2,fois 144 to 24 /. at 10d. perl. 
As 12isto2, ſo is 144 to 24 /.at 6 4.per l. 
As 12 isto 4, ſois 144 t048 l. at 4 4. per l. 


Whereby 1 find that 487. at 12 4. perl. 
and 24 /. at ro 4. per l. and 24/1. at 64. 
perl. and 48 1. at 44. per. /. will make a 
compoſition of Sugar containing 144 7: 
worth 8 4. per. I. 

But as the Branches are linked. in the ſe- 
cond order, the Anſwer will be 24 1. at 12 d. 
perl. and 481. at 104. per 1, and 481. at 
6 d. perl. and 24 1. at 4 4. perl. to make 
the ſaid Quantity: and to bear the ſaid price. 

And if you had worked as the Branches 
are linked after the third order then you 
would have found the quantity of 36 /. of 
each. 

Queſt. 3. A Vintner hath 4 ſorts of wine, 
viz. Canary at 10 5. per gallon, Mallaga 
at$s. per gallon ; Rheniſh wine at 6 5. per 
gallon, and white wine at 4 5. per gallon ; 
and he is minded to make a Compotition of 
them all of 60 gallons that may be worth 
5 ſhilling per gallon, I defire to _ 

ow 
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how much of each-he muſt have ? 
Thenumbers or. terms being ranked ac- 
cording tothe ſecond Rule of this Chapter, 
the branches will be linked as followeth, 
and will admit of no other manner of coup- 
ling, becauſe there is but one branch that is 
lefler then the Root, therefore all the reft 
muſt be linked unto it; and the differences 
between the IO 


I I 
Root and the 8. 
three 1.bran- 5 p ; : 
ches,viz. 10, J : 'S. 
8, and 6, + | 531. | 9 


which are 5, FA 
3, and 1 muſt beſet againſt 4 becauſe they 
are all coupled with it, and the difference 
between the Root (viz. 5) and 4 Which is 
1 muſt be ſet againſt the 3 other becauſe it 
is linked to them all, ſo I find 1 gallon of 
Canary, 1 gallon of Malaga, 1 gallon of 
Rheniſh wine, and 9 gallons of White- 
wine, priſed as above, being mingled to- 
gether will be worth 5 s.- per gallon, the 
Sum being 12 gallons but there muſt be 60 
gallons whereof I ſay 
As 12isto 1, ſo is60to 5 gallons of Can. 
As 12 isto 1, ſois60 to 5 gallons of Mall. 
As 12isto 1, ſois 60 to 5 gallons of Rhen. 
As 12 isto9, ſois60 to 45 gallons of white 
Wine. , 
0 
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So that 5 gallons of Canary, 5 gallons of 
Mallaga, 5 gallons of Rheniſh, and 45 gal- 
lons of white wine mingled together, will 
bein all 60 gallons, worth 5 s. per gallon, 
which was Required. 

Qneſt- 4. A Goldſmith hath Gold of 4. 
ſeveral ſorts of fineſs, v:z. 
of 24. Caretts fine, and of Read Chap. 2. 
22 Carelts fine, of 20 Ca- diff. 2. of this 
refts fine, and of 15 Ca- book, 
refts fine. And he would 
mingle ſo much of each with alloy that the 
whoſe Maſs of 28 ounces of gold ſo mingled 
may bear 17 - Caretts fine ? the ſecond and 
third Rules of this Chapter being obſerved 
(for inſtead of the alloy I put © becauſe it 
bears no fitneſs, but it makes a branch in 
the operation.) the terms may be alegated 
and the differences added any of theſe 4 ways 


following. 


Firſt thus, 
24. 17 17 
22 2 2 
I74 20 1,17 | 19 
15 L- $93 | $ 
© 7y3 | TO 
SH. [ 56 


Secondly, 
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Secondly thus, 
24 | 2 | 2 
2. 7: [7 
17 220 2,17 | 19 
I5 7» . 331 10 
410 | 5» 3[_8 
Sum 56 


2+ 2; 2 

22 2, 2 
I7\20 2, 17|19g 
+3 T»y»3o\ll$ 
Q {LI 
Sum 4l 

Fourthly thus, 

24 2,17 19 

_ \4,17,19 

17/7 20 2,17, 19 
15 173533 IS 

O 7593 a 

| Sum 37 


More wayes may be given for = Alle: 
linking of the ters in this que- 
gating, or ing M Aion, 
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ſtion, but theſe are ſufficient, and it ſhall |} 
alſo ſuffice to give an Anſwer to the queſti-. 
on as the terms are linked the firſt way, not 
doubting but the ingenuous prattitioner -will 
be able at his leiſure, to find Anſwers tothe 


other 3 wayes, viz, { 
0%s þ.W. . Cary. 

As 5615s to 17, ſo is 28'to 8 Io of 24 

As 56isto2 ſois 28 tol oo of 22 | 

As 56 15 to 19,fo is 28'to 9 Io of 20 

As $61s to 18,ſfo is 28 to 4 oof 15 | 


As 56 15to Io, fo1s 28 to 5 —-— oo of alloy 


Thus much well prafticed and under- 
ſtood, is ſufficient for the underſtanding of 
Allegation. . 

In queſtions of Alternation Total, the 

Anſwer is given true, 
The proof of Al- when the ſum of each of 
ternation Total. the quantity of ſimples 

ſonnd , agrees with the 
Sum or Quantity propounded ; as in the laſt | 
Queſtion, the Anſwer was 8 oz. 10p.w.of 24 
Carredts fine, 10 oz. of 22 Carredts fine, 9 oz. | 
10p.w. of 20 Carredts fine, 4 oz, of 15 Car- | 
reds fine, and: 5 oz. of Alloy, which added - 
together make 28 oz. the quantity propoun- | 
ded. 
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CHAP: &| 


Chap. 19. 


CHAP. XIX. 


Reduction of Vulgar 
Fractions. 


by Hat a Vulgar fra&tion is , and 

V it parts, and ſeveral kinds, have 
been already ſhewed in the 19, 20, 21, 22, 
| 23, 24 and 31 definitions of the firſt Chap- 
| ter of this book, which the Learner is de- 
fired diligently to obſerve before. he pro- 
ceed, | | 

2. To Reduce a Vulgar fra&tion (which 
diſcovereth the Principal knowledge of 
fra&tions, and therefore ought greatly to be 
Regarded) we ſhall diſcover: plainly under 
; theſe eight ſeveral heads (or Rules) follow- 


Ing, VIZ. | 
1, To: reduce a mixt number into an im- * 
proper Frattion. l 
2. To Reduce a whole. number into an 
improper Fradtfon. alomoxd 
| ; 3. To Reducean improper fraction into 
its equivalent whole (or mixt) number, 


M 2 4. To 
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4. ToReducea Frattion into its loweſt 
rerms, equivalent to the Frattion given. 
5- To find the value of a Frattion in the 
known parts of Coyn, Weight, Meaſure, 


oc. 


©. 6. : To Reducea Compound Frattion to | 


a ſimple one of the ſame value. 

7. To Reduce divers Fraftions having 
unequal denominators, to fraftions of the 
ſame value having equal denomination. 


8. To Reduce a Fraftion of one denomi- 


nation, to another of the ſame value. 


Cee eee CC ——_CCCCC CC 


$ Ts Reduce a mixt Number to an 
Improper fra@ion, 
| | vide Chap. 1. 
The Rule is defin. 31. 


Multiply the Integral part (or whole 
N amber) by the denominator of the Fra- 
Qion, and to the produt add the Nume- 
rator, and that ſum place over the deno- 
minator, ſo this new frattion ſhall be e- 

ual to the mixt number given. As for 


xample. | | 


1: Re- 


1, Reduce 18} into an ya ge fra- 


fon, multiply the whole num 18 by 7. 
the denominator, and 

to the product add 183 

the numerator 3 the 7 

ſum is 129 which put — 

over the denominator 129 

7 and it makes -*5 facit 129 
for the anſwer as per | " 


mar - 1 ent. 

2. Reduce 183;4 to animproper fra;on 
facit **<-,. . 

3, Reduce 5642 to an improper frat?;- 
on facit +42, 


IT. To Redure mn whole number to an 
; Improper fraGien. 


The Rule is 


Maltiply the given number, Vide Ch. 1, 
by the intended denominator defin. 23. 
and place the produtt for a 


numerator over it, as for example. 


1, Letit be required to reduce 15 into 
a fraction whoſe denominator ſhall be 12. 


M 3 T0 
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To effe& which 1 multiply 15 by the in" 
tended denominator (12) the produd is 
180 which I place over | Is 
12 asa numerator and | 12 
it makes+=5+ which is I — 
equal to 15 which was facit 180 , 30 
required -as per mar- ms 1s 
gent, 180 

2. Reduce 36 into an improper fraftion 
whoſe denominator ſhall be 26 facit *35. 

3. Reduce 135 into an improper fradti- 
on whoſe denominator ſhall be 16 facit 


2 x6 © 
i6 


me ITY. 5 "RI" " HF" "I 1 , 
it 10 4\EaHCE an 714proper frati- 


on into its equivalent, whole or mixt 
nnmber. 


. . The ruleis, 
Divide the numerator by the denomina- 
| tor, and the quotient is the whole number 
equal to the given fraftion, and if any thing 
remain put it for a numerator over the di- 
viſor, example. 
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1, Reduce 2: into its equivalent mixt 
number, divide the 


numerator 436 b 3) 435 (54 
the: denominator E. A 
and the quotient. is Ffacit 54% 36. 
54 and 4 remains ""_:. 
which put for a nu- 4 


merator, over the diviſor 8 the anſwer 547 
as per margent. 

2, Reduce 4+? to a mixt number, 
facit 23114, 

3. Reduce 15 toa mixt number, facit 
114 247+ 


III. To Reduce a frafion into its 
loweſt terms equivalent to. the fras 


10n. gruen, 
| The Ruleis. 


7. If the numerator and denominator are 
even numbers take -* of the one and half of 
the other as often as may be and when 
cither- of them. falls out to be an odd num- 
ber, then divide them by any number that 
you can diſcover will divide both numera- 
tor and denominator without any remain- 
der; and when you have thus proceeded 
as low as you can reduce them, then this 
new fraftion ſo found out ſhall be the fra- 
con you deſire, aud wY be in, value equal 

| 4 to 
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to the given fratt;on, example. 

1, Let it be required to reduce +? into 
its lowelt terms. 
Firſt I take the 292 1_99 1 481 241121. 4 
half of the nume- 33% | 295 1841 421211 7 
rator 192 and it is 96, then half of the deno- 
minator and it is 168, fo that now it is 
brought to ,25 and next to #7, and by halv- 
ing till to. 74 and their half is 5; and now 
Ican no longer half it, becauſe 21 is an 
odd zumber,, whereforel try to divide them 
by 3, 4+ 5» 6, &c. and I find 3 divides them 
both without any remainder, and brings 
them to 2 as per margent. 

So I conclude 7 thus found to be equal in 
value tothe given frattions 445. 
2. Whatis 32+ inits loweſt terms ? ar - 
ſwer }. | 

3. What is 4377 in its loweſt terms ? 
anſwer -; . | 

There is yet another way more excellent 
then the former to reduce : 
a frattion into its loweſt Yide Oughr. cla. 
tertms,and that is by find- Math. Cap. 7. 
ing a common meaſurer, 
viz.. the greateſt number that will divide 
the numerator and denomenator without any 
remainder, and by that means reduce a fra- 
fon to its loweſt terms at the firſt work, 
and to find ont this common meaſurer, - 
vi 


—_ 
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vide the - denominator by the numerator, 
and if any thing remains divide your dt- 
yiſor thereby, and if any thing remains, 
then divide- your laſt divifor by it, do ſo 
until you find nothing remains, then this 
laſt diviſor ſhaſl be the greateſt common 
meaſurer, Which will divide both 2uner ator 
denominator and reduce them into their 
loweſt terms at one work. 

Example. 

.4. Reduce 33* into its loweſt terms by 
a common meaſurer.. To effett which I 
divide the denominator 304 by the numera- 
tor 228 and there remains 76, then 1 divide 
22 8, the: firſt diviſor) 76 (the remain- 
der } and it quotes 3 and remains nothing 
wherefore the laſt diviſor. 76. is the com- 
mou.meaſurer, by which I divide the nume, 
rator of, the given. frattion, wiz. 228 it 
qugte#3. fora new numerator, then I divide 
the denominator 304 by 76 and it quotes 4 
for a new denominator, ſo that now I have 
found * equal to 4: *. 

I ce <34%; into its loweſt terms by 
a common. meaſurer, faczt --?. | 

6. Reduce 5313: into its loweſt terms 
by a.common meaſdrer facit 42. 

A Compendium. 

N ol that if the mamerator and denoms- 
nator of a frattion, - each with a Cypher. 

or 


Þ 
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or Cyphers then cut of as many cyphers 
- fromthe one as from the other, and the re- 


maining figures will be a frattion of the 
ſame value, viz. .3+22 will be: found to be 


reduced to 47 by cutting of the 2 cyphers | 


from the numerator ana denominator thus, 
34122 and 45; will be 45 thus 15 &c. 


V. To find the value of a fration in 
the known parts of Coyn, weight, &Cc. 


The rule is. 

Multiply the namerator by the parts of 
the next inferiour denomination that are 
equal to an unit of the ſame denomtnation 
-with the fratt;on, then divide that produtt 
by 'the denominator, and the quote 'gives 
youits value, in theſame parts you multi- 
plyed by, and if any thing remain multiply 
it by the parts of the next inferiour Jermomi- 
ation, and divide as before, do'ſo till you 
can bring it no lower and the ſeveral quoti- 
ents will give you the value of the frattion 
as was required, and if any. thing at laſt 
remain, place it for a nnmerator over the for- 


mer denominator, cxample. 


'1, What 


Ac 


C_—— 
—» 
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1. What is the value of 27 1. Sterling? 
To Anſwer this queſtion 1 multiply the nu- 
merator 27 by 20 (the ſhillings in a pound) 
the produd 1$-540 which I divide by 29 
(the denominator). and the quotient is 18 s. 
and there Remains 18 which I multiply by 
12 pence and the produ& (216) I divide 
by the denominator 29 the quotient is 7 d. 
and 13 remains, which I multiply by 4 
farthings, the .produtt is 52, which I till 
divide = 29, the quotient is 1 farthing, 
and there remaineth 23, which I put for a 
Numerator over-the denominator 29, ſo I 
find the vallue of. 2 /. to be 18 s. 7 d. 
1 qrs, 33 as per the following operation. 
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474 
| E's &o 
| 27 
' Multiply 20 
29) 540 (185. | 


29 


250 
232 
| Remains (18) 
Multiply 12 
18 
29) 216 (7 d. 
203 
Remains ( 13) 
Multiply 4 
— 9rs. 
29) 52(132 


29 


I ——=——” 


Remains '( 23) 


S, d. qrs. 
Facit TE. —1:3 


2. Whatis the value of rs b. Sterling 6 
facit 14s. 8. 


3, What 
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3. What is the value. of 2: /. Ster- 
| ling ? facit 4 5. 1-d. 53- * FO 2 

4+ V'Vhat is j+ C. weight ? facit 3 qrs. 
LI. F088 72. | 

5+ VVhat is 54+. Troy weight ? facit 
4 0%. 7 PW. 23 gr. 

6. VVhat is {: of a year? Anſwer 
299 day. 7 hour. 12 min. 


VI. To Reduce a Compound Fra- 
dion to a (imple one of the ſame value. 


VVhat a compound Fradtion is, hath 
been ſhewed in Chap. 1. Definition 24, 
and to Reduce it to a fimple Fraftion of the 
fame value. 


| The Rule is, 


Multiply the Numerators continually 
and place the laſt product for a new Nume- 
rator, then multiply the denominators 
continually,. and place the laſt produt for a 
new denominator. So this ſmgle Fraftion 
ſhall be equal to the compound fraftion 
given. Example. | 

Ii. Reduce; of 7 of + to a Simple 
FraQion. 


Multiply? the Numerators 2, 3, and 5 
toge- 
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together, they make-30, for a new Nume” 
rator ; then I multiply the denominators 3? 


5, and'8 together, and their ukt is. 120 
for a denominator, ſo the fhmple.Fraftion 


i$:2* and cutting of the Cy itis ;Z 
equal to 2. 


F 3 
3 2 
} 6 
8 5 
120 30 


 Faent 2 og or 5 or ; 


2, What is +7 of 4 of 4 of i An- 
ſwer +, or LEA Or. 25 | 

3. What is 3: of 433. of 33 Anſwer 
4993 
487-2 


8-7-2 4 ' 
_ .. By this you may know hoy to find the 
value of a Compound Fraftion,, viz. firſt 
Reduce it to. a {imple one, and then find 
out his value-by the 5 Rule foregoing. 
4. What 'is the value of * of} of; 
of a pound Anſwer 11 5. 341) 7 


K-14 
4.4 


'1 4 
" : 


VIE. To 
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VII. To reduce FraGions' ' of u- 
equal denominators to Fradions of 
the ſame value, having equal Denomi- 
nators. : 


The Rule ts, 


Multiply all the denominators together, 
and the produd ſhall be the Common 'de- 
nominatar ? Then multiply each Numera- 
tor into all the denominators except its 
own, and the laſt produd put for a Nu- 
merator over the denominator found ont as 
before ; - So this new Fraction is equal to 
that fraftion whoſe Numerator you .multi- 
plyed into the Denominators. Do ſo by 
all the Numerators given, and you have 
your delire, Example, 

1. Reduce 3.45 and} into a common 
Denomination. I 

Multiply the Denominators 4.546 and 
$ together continually, and. the prodart is 
969 for the common Denomunator ; .then 
multiply the Numerator 3 , inte. the 
minators, 5, 6, and 8, and: the rockard jo 
720, Which 18 a Numerator to g60 (found 
as before) ſo 74+ is equal, to, the firſt fra- 

on 
e 
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dion }, then I proceed to find a new Nu- 
merator to the ſecond fraftion, viz. 44, and 
I multiply 4 (into all the denominators ex- 
cept its own 3 vzz.)into 44 6, and 8, which 
prodnceth 74% equal to f, then multiply 
the Numerator 5, into the denomina- 
tors 44 5, and 8, the product is 5; equal 
to. 5. Then multiply the Numerator 7 
into the denominators 4, 5, and 6, the pro- 
dud iS 3+; equal to +{ and the work is 
dane, ſo that for 3 +5 and. ; I have 332, 
355 452 and 322, 


2, Reduce £:.:+ and + into a common 
denominator, faciunt {433 43535 and 
2 a 
153%» 


VIII To Reduce a fraFion of one 


Denomination to another. 


3, This is either Aſcending, or Deſcend- 
ing. Aſcending when a fraftion of a ſmal- 
ter is brought to a greater Denomination 3 
and Deſcending when a frattion of a great- 
er, Denomination is brought lower. 

2. When a fraftion is to be brought. 
from a lefſer to a greater Denomination, 
then make of it a Compound frattion, by 
comparing it with the intermediate Deno- 
minations between it, and that you would 


: have 
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have it reduced to, then (by the 6 Rule 


fore cgoing) reduce your compound to a fim- 
on ation, and the work is done. Exam- 


" Du x, It is ap to know what 
und ſterling 5 of a peny is ? 
. " Torelemks I confer _ 1 d. is 
2. ofa and a ing is -*; 0 a pound; 
wherefore + 1, is 5 of 1 of, of a pound, 
which by the ſaid 6th. Rule I find to be” 


— 


Dup. 2, What part of a pound Ty 
weight is; of a peny weight ? nga 4 
of +: of +:1. equalto 5:2 1. Tr 

= ;. Whenafradtion is to be bro oht from 
a greater toa lefſer denomination, then mul- 
tiply the Numerator by the parts contained 
in the ſeveral denominations betwixt it, 
and that you would reduce it to, then place 
the laſt produ&t over the denominator of 
the given fradtion. Example, 

ft. 3. I would reduce + U. to the 
Frattion of a peny ? to do which 1 multi- 
ply the Numerator 3 by 20 aud 12 the pro- 
dud is 720 which 1 put over the denomi- 
nator 5 it makes **5 of a peny, equal to 
4 
veſt. 4. VVhat of an ounce 
| Troys 51. ? Anſwer {7 6c. E 


CHAP 


7 


258 | Chap, 20. 
CHAP. XX. 


Addition of Vulgar 
Fractions, ' 


I ] F your Fradtions, to be added. have a 
- 4 common Devaominator,, then add all 
the Numerators. together, and. place. their 
1%2 137 3 Niitherato-to the common. Deno- 
minatorz, which new Fraction is. the ſum of 
all, the given Eradtions; and-if it be. Impro- 

cr,, Redyceit.toa: whole, or mixt Num» 
= by the 3 Rule ofthe 19, Chap. 


Queſt. 1, What is the ſum of ;7 ;; 5; 
and: 7 


. . The Denominators are- equal, viz, 24 
. wherefore add the Numerators together, 
-Vizz 74. 9, 16, and 14, their ſum 1s 46; 
which put over the Denominator 24, it 
makes {5 \.the-ſugg of the'given Fractions, 
which will be Reduced to-the-mixt Num- | 
ber 12; Or 145. | 


2, But 
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2. But if the- Fraftions to be added have 
unequal Denominators, then Reduce them 
to a common Denominator,' by the 7th. 
Rule of the 19th. Chap. aud then add "the 
Numerators together ,- -and put the ſum 


over the "common Denominator, &c. as 
before. | 


Ought, 2. What is the fum of 3 3} 


and ? 


The FraQtions: Reduced to a common 
— Denominator. are 435 4422 4435 and 
+++ + the ſum of their Numerators is 


1 5800 which. put over *be 1 RV ye 
i500 


nominator makes £3; or = Pagans 
the: mixt- number! 3!# or'3 77 for ſum 
Required. 


Oueſt. 3. What is the ſum of 1+ {5 
and i; ? Anſwer 1334s. | 


3: If youare' to add mixt numbers toge- 
ther, then-add the frattional parts as 
fore, and if their ſum. be an Improper 
Frattion Reduce it to a mixt Number, and 
add its Integral part to the Integral parts of 
= given mixt Numbers, and the work is 
- done. 


LQueſt 
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Queſt. 4. VVhat is the ſum of 13 3. 
and 24 { ? . 

Firft add the Fraftions } and +, ſum is 
1:3 then add this Integer 1, to 13 and 24 
their ſum is 38, and put after it the fraQtion * 
22 it is 3833 for the Anſwer. * 

Queſt. 5 VVhat is the ſum of 483 64+ 
and 130; ! Facit 24332 
4. If any of the Fradtions to be added is a 
compound fraftion, it muſt firſt be Reduc- 
ed to a Simple Fraftion by the 6th. Rule. 
of Chapter 19, and then add it to the reſt 
according to the 2d Rule of this Chapter. 

Example, 
weſt. 6. VVhat is the ſum of 4 4 and 
+ of } of 3? 

Reduce 7 of 4 of 4 into a fimple Fra- 
Cion, and it is £35, which reduced with 
the other two, and added are 122-,.. 

- Queſt. 75. VVhatis theſumof *; and j 
of + of ? Anſwer 1+. 

* 5. If the Fraftions to be added are not 
of one denomination, they muſt be ſo Re- 
duced, and then proceedas before. 

Queſt 8, VVhat is the ſum of 3/. and 
S. . 


Here is of the given Frattions, one is of a 
pound,and the other the fraction ofa ſhilling ? 
and before you can add them together, 


you muſt Reduce 5; s, to the fraftion of a 
, pound 
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the other is by the 8 Rule of 
Chapter 19, and it makes 5.1. then +1. 
and +5; L. will be found to be 351. or 1. 
by the 7th. Rule of Chapter 19, and in its 
loweſt terms} /. by the 4th. Rule of Chap- 


ter 19- 

It would have been the ſame, if (by the 
latter part of the 3th. Rule of Chapter 19) 
ou have reduced * /. to the fraftion of a 
illing, which you would have found -to 
have *2*-5. Which added tos. by the 
ſaid 17th. Rule of the laſt Chapter,the ſum is 
15 5.3% which is equal to the ſum found as 
before, viz. 37/. for (by the 5th. Rule 
of Chapter 19) the value of :2 1. will be 
found to be 15 s. 10d. and fo will 15 5.5 

be ror to EY _ a 
ueſt. 9. tis the ſum of 31. | s. 

in d.? Anſwer 44359 or 4355 1. 


Chap. 


Chap.21. 


CHAP, XXII. 


Subtraction of Vulgar 
Fractions. 


I, Ta Rules in Addition for reducing 
the, given fractions to one denomina= 
tzon are here to beobſerved ; for before 
Subtration can'be made, the frattions muft 
be reduced to a common denominator, then 
Subtraft one numerator from the other, and 
place the remainder over the common deno- 
minator, Which frattion ſhall be the exceſs or 
difference between the given frattions, ex- 
ample. 
| Oueſt. 1. What is the difference between 
+ 3 and-{? the given frattions are reduced to 
| 22 and 3?:, then Subtrait the numerator 20 
frontthe numerator 21, and there remains 1, 
' Which put over the denominator 28 makes 
- +2 for theanſwer, or difference between 3. * 
aud -. 
Queſt. 2. What is the difference be- 


tween 5 and} of 5 ? 


reduce 
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Reduce the compound frattion 4 of 5. to 
a ſimple fraion, then proceed as before the 
anſwer is -; {-2 equal to 45. 

. 2, When a frattion 15 given-to be Sub- 
trafted from a whole number,ſubtratt the nu- 
merator from the denominator and put the re- 
mainder for a numerator, to the __ deno- 
minator, and Subtratt a unit (for that you 
borrowed)from the whole number; and the 
remainder place before the fratton found as 
before, which mixt nefmber is the remainder 
or difference ſought, example. | 

Queſt. 3. Subtratt + from 48 ? 

Anſw. 47 :} for if you Swubtratt 7 (the 
numerator) from 10 (the denominator) re- 
mains 3, which put over 10 isz} and i(l g 
borrowed) from 48 reſts 47, to whichjoyn 
* +} makes 47 ;-} for theexcels. 

Queſt. 4. Subtratt 1+ from 57 ? remains 
56 43+ | Wen : 

3. If it is required | to Subtratt a 
fraftion from+a mixt number, or one 
mixt Number from: another reduce 'the 
the frattionsto a common denominator, and 
if the frattion to be Sabtratted be lefler 
then the other, then Subrratt the lefſer nu» 
merator from the greater, -andithat is anu- 
merator for the common denominator ; 
then-Saubtratt the'lefler integral part from 
the greater, and the remainder with the 


Queſt. 
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—_— annexed is the difference 
required between the two given mixt num- 
| bers, example. 

| Omeft. 5. Subtrat 263 from 54+ ? 

. Firſt, Subtra& } viz. {5 from v:z. ?the 
remainder is i then 26 from 54 remain- 
eth 28 to which annex 7 it makes 28 2 
for the Anſwer. 

4. But if the fra&tion to be Subtradted is 
greater then the fra&ion from whence you 
ſubtratt , then take*the nemerator of the 
greater frattion out of the denominator, and 
add the remainder to the numerator of the 
leſſer fration, and their ſum is a new nu- 
merator to the common denominator, which 
+ fration note, then-(for the unit you bor- 
rowed) add 1 to the integral part to be.ſub- 


trated, and ſubtrat it from the preater 


number, and annex the remainder to the 
fraQtion you noted before, ſo this new mixt 
number ſhall be the difference ſought, Ex* 


ample. 


Z. 6. SubtraQ 14! from 2934 ? 

e fraQtions reduced are vsz. +}, equal 
to 3; and + equal to ;;, now I ſhould ſub- 
trat *: from --< but I cannot, therefore 1 
ſubtrat 21 from 28 reſts 75 which added to 
136. (the lefſer numerator) makes 23 for a 
numerator to 28 viz. 37 then I come to the 
Intgral parts 14 and 29 and ſay GM. - 


AQ ©53  --wa 


Chap. 21. 


borrowed and 15 from 29 reſts 14 to which. 
annexing 44. it is 14. 34 for the remainder or 
difference between 14 and 295. 

h Queſt. 7, Subtratt 36:2 from 744 fa- 
at 373-;- Pe 
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CHAP. XXII. 


Multplication of Vulgar 
Fractions. 


os the multiplicand and -multipliar are * 
{imple (or ſingle) fractions, then mul- 
tiply the numerators together for a new 
numerator, and the denominators for a 
new denominator, which new fradtion is 
the produ&t required. 

Queſt. 1. What is the produdt of + by 
7 P. facit AY 

For thenumerator 5 and 9 multiplyed is 
45 and the denominators 7 and 11 multi- 
plyed is 77. | 

Queſt. 2, VVhat is the product of 

N | 


by 
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15 facet 37, 

2. If the fra&tions. to be multiplyed are 
mixt numbers, reduce them to improper 
frations by the 1 Rule of the 19 Chap. 
then proceed as before. 

: Queſt. 3. What is the product of 48. 

135? 

"The given mixt numbers reduced to 
mixt numbers are 48} equal to -+3 and 
135 equal to*4, now -*} multiplyed by *+ 
according to the firſt Rule. of this Chapter 
produceth +=? or 702 + 4. 

Cool? 4. What is the produtt of 430+; 
by 183 ? facit 555434 or 9935 34. 

3. If a compound fraQtion is to be mul- . 
tiplyed by a ſimple fration, firſt reduce 
the compound frattion into a ſimple fradti- 
on, then multiply the one by the other as 
15 taught above. 

Qweſt. 5. What is the produt of 3+ by 
3 of 5 of 4 ? the compound frattion 2}; of 5 
of + reduced is 5-3 or , 4 which multiplyed 
by i produceth 2; which in its loweſt 
termis 1; for the anſwer, | 

And if the multiplicand and multipher 
are both compound fractions reduce them 
both to ſimple ones, then multiply theſe 
new fractions as before ſo have you the 
produd, 

Queſt. 6. What is the produd of * of 
3 by:of; ? r:ſwer | 
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Anſw. -:* in its loweſt terms --*. 

=_— 7. Whatis the produt of 4 of ?. 
by z of +? 

Anſw. 53 or :5 Orin itleaſt terms +5. 

4. If afradtion be to be multiplyed by a 
whole ramber, put under the given whole 
aunit for a denominator, whereby it will 
be an improper fra&ion , then multiply 
theſe fractions as before, example. | 

Queſt. -8. V'Vhat is the produdt of 24 by 
3 ? Anſw. <; for 24 by pnttinga unit under 
it will be *4 & *7 by 4 produceth +} or 16. 

Queſt. 9. VVhat is the produd of 36 by 
7? Anſwer *;t or29 4. 
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CHAP. XXIII. 
Diviſion of Vulgar Fra- 


ions. 


1. FF thedividend and the divifor are both 
ſmple fraftions, then multiply the 
numerator of the dividend into the denomi- 
nator of the diviſor and the produtt is a 
N 2 new 
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new numerator, then multiply the denomi* 
nator of the dividend into the numerator of 
the diviſor and the produt is a new dene- 
minator, which new frattion thus found, is 
the qnotient' you deſire; example. Q. 1. 
What is the quotient of ; divided by 2 ? A. 
33-Or 1,.:,for firſt I multiply 

(5) the numerator of the di- 2) 2 (= 
vidend into (5) the denomi- My "2 
nator of the diviſor, and the produt (25) is 
a numerator for the quotient, then I multi- 
ply (8) the denominator of the dividend in- 
to (3) thenumerator of the diviſor, and the 
produt (24) I put in the quotient for a 
denominator, ſo I find 2+ is the quotient 
ſought. Q. What is the quotient of 15 di- 
vided by 3? A. 3; equal to 5 inits loweſt 
terms. 

2. But if you would divide a ſimple fra- 
Ction by a compound, or a compound by a 
ſimple, firſt reduce ſuch compound to a ſim- 
ple fraction, then go' on as. before. Q. 3. 
What is the quotient of --: divided by 3 of 
2? A..3< or 2, firſt reduce } of + into a 
fimple fration and it is 5, by which +4 be- 
ing divided the quotient is 3 equal in its 
feaſt termsto 3, And if the dividends and 
diviſor be both compound fraftions, reduce 
them both to ſimple fraftions, then divide 
the one by the- other as in Rule 1 betore- 


going. +» Queſt, 
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Queſt. 4. VVhat is the quote of 2 of 3 
dividedby + of 4? - - -- 

Anſw.'/:3%or if or 14; or 1; 

' 3. If the dividend, or diviſor, or both 
are mixt numbers reduce them to improper 
fractions, and perform diviſion as you were 
- taught before, example. 

Qugit. 5,, VVhat is the quote of 122 
divided by 21? ? 

Anſw. 33% for- 123 is equal to £: and 
217 isequalto *22 and the quote of <: di- 
vided by *22 is as before 434-5. 

+ 4. If you divide a frattion by a whole 
number, or -a whole number by a fraQion, 
make the whole number an improper fra- 
or by putting an unit for a denominator 
to it as-was taught in Rule 4 of Chap. 22. 
and then perform diviſion as before was 
taught, example. 
-- - Queſt. 6. "VVhat is the quote of 8 divi- 
_ po; 3 £ KF 
*"Anſw. =, or elle 3N 9/40 d 
134 which is equal ') X 3 or 3 3 
thereto, the work is 
- inthe margent. 

Queſt, 7. VVhat is the quote .of ? di- 
vided by 8 ? 

Anſwer, ;3 asper mar- =) 3 ( 3 
gent i/ 5 4p 


N 3 


% 
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CHAP. XXIV. 
The Rule of three dire& 


in vulgar fractions. 


1. A Sinthe wwe of 3 in whole wuwmbers 

ſo likewiſe in fraons, you muft 
| fee that the frat#rons of the firſt and third 
places be of the ſame denomination. 

2. See that if any of the given {rations 
be compound, that they be reduced to fim- 
ple of the ſame value. 

3. If there are given mixt numbers, re- 
duce them to improper frattzns by the firſt 
Rule of Chap. 19. 

4. If any of the 3 ferms is a whole num- 
ber make it an improper fra&ion by can- 
ſituting unit for its denominator. 

Having reduced your fradt;on as is di- 
refed in the 4 laſt Rules, then proceed to a 
reſolution, which is performed the ſame 
way as in whole mumbers, reſpect being 
had to the rules delivered forthe working of 
frattions, viz. multiply the ſecond and 3 

frattions 
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frattions together according to the 1 Rule 

of Chap. 22. and divide the produdt by the 

firſt frattion, according to the 1 Rule of 

Chap. 23. and the quotient is the anſwer. 
Or, (which is better) 

5. Multiply the znmerator of the firſt 
fration into the denominators of the ſecond 
and third, and the produtt is a new deno- 
minator, then multiply the denominator of 
the firſt fraft;on into the numerators of the 
ſecond and third, and the produtt is a new 
numerator ; which new fra#tion is the 4th. 
proportional, or anſwer, which (if it is an 
improper fratt:on) mult be reduced to a 
whole or mixt number by the 3 Rule of 
Chap. 19. Examples, 

Qreſt. 1. If } yards of. Cloath coſt ; L 
what will ,.? yds. coſt ? 

Having placed the given fra&ions ac- 
cording to the 6-Rule of Chap. 10 I pro- 
ceed to reſolution, and firit I multiply the 
numerator of the firſt frattion (3) into 8 
and. ro the denominators of the ſeco:1d and 
third frattions 


and the prodrict y15, l, yas A 
is 240foradeno- 3 5 Fm 
minator, then 1 4 38+ as 240 
multiply 4 the l. L. 
denominator of facir 12 equal to _3_ 
the'firſt frattion 29a 4 


N 4 1ato 
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into5andg, the numerators of the ſecond 
and third fratt:ons, the produtt is 180 for a 
numerator, - which numerator 180 and de- 
nominator 240 make £32 1. for the Anſwer, 
equal to 31. or 15s. 

Queſt. 2. If 1. buy + yds. of Cloath, 
what will 7, yds. coſt at that rate ? 

Anſwer, 43.7]. equal to -\; Il. or 145. 8d. 

Queſt, 3.1f ;1. coſt 4+ s. what will 3 s, 
buy ? | 

Anſwer. 351, equal to 2 +1. 

Queſt, 4. If * of an ell of Holland coſt 
3 of a pound how much will 12; ells coſt at 
that rate ? 

Anſw. *33 cqual to 23+ I. 

12 reſolving the lat queſtion and the two 
next obſerve the 3 Rule of this Chap, fore- 
going. 

QueFt.5. If +5 of a C. coſt.28 }. s. what 
will 7: C. coſt at that rate ? 

Anſw. 239-5 s. or 111.19 5. 7 d. 

Que. 6. 3; yards of Velvet coſt 351, 
how much will 10+ yds. coſt at that rate. 

Anſwer. 11371. 

Quefe. 7. If 3 yds. of broad Cloth coft 
2+ 1. what will 143 yds. coſt ? 

Anſw. 131. 9 5. 44. 

In working the laſt queſtion and the 4. 
next obſervethe 4 Rule of this Chap. fore- 


"INS. 
g21Ng Queſt 
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Queſt. 8. If 141. of Pepper coſt 14s. 
67. d. Idemand the priceof 731. 

Anſwer. 31.15 5.755, 4. 

. 9. If 11. of Couchenele coſt 11. 
5s. what will 36-7 1. coſt? 

Anſwer. 4.5,4..37s. 6 d. 

» | Queſt 10.1 If one yd. of broad-clath coſt 
55s. what will 4 _peices each contain 275 
yds. atthatrate* | 

Anſwer. 85 1. 14. 5. 33 d. 

Queſt. 11. A Mercer bought 37 pcs of 
Ak, each piece qt. 24-7 ellsat 6 s 07; d. per 
ell Idemand the value of the 3+ pcs-at that 
'» Anſwer. 26 |. 35, 47% d. 

In ſolving the 4 next queſtions obſerve 
theYRule of Chap. 19. 

weft. 12.:1f + of an ounce of Silver 
eofſt;2 5.' I demand the price of 1 17 1. at that 
rate f Anſwer '35/1. 
: Queſt. 13. If 151,of Gold is worth 615 
{. ferling, What is 1 grain worth at that: 
rate? Anſwet'1:d.... | 
- (Queſt. 5340If * yds of (ilk is worth + of 
4 ko wenis is the price of 154 ells Flemiſh 2? 
: Anſwerig KK 25.64. 

weſt. 15.1f= of of a- pound: of Cloves 
colt 6 8:"25 d; what-colt the-C. weight at 
that.rate? Atiſwer. 691. 45, 
Sls ; 13 9:7 74 | 


Ns CHAP.. 
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CHAP. XXV. 
The Rule of. Three In- 


verſe in Fractions. + 


x. | T hath binalready tavght (in the-3 ruſe 
of the 11 Ch.) how to. diſcover when 
the 4th proportional number (to the 3 given 
numbers) is to be found. out by a Rule of 
3 dire&, and when by a Rule of 3. inverſe 
to which Rule the learger is. now 'refer- 
red, x. Tab 
2. When (In fraQtions) yow find. a qtte- 
ftion to be ſolved by the Rule of 3 Inverſe; 
viz. whenthe third term is the diviſor, then 
(having reduced the terms exd@ly according 
tothe Rules in Chap. 24.) 'mulkiply the ww- 
merator of the 3 fra@ions- into:the denomi- 
nators of the ſecond anch faxſt fraftions, and 
the produtt is a . new : denominator, then 
multiply the denominator-of the third-fra. 
&ioninto the numerators ofthe ferond and 
firſt fraftions, and the produdt is a new 


numerator, which new fraction thus found 
15 
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is the anſwer to the queſtion, 

Oueſt. 1. If 3 of a yard of Cloth, that 
is 2 yds wide will make a garment, how 
much of any other Drapery. that is 2 of a 
yard wide will make the ſame garment ? 

Anſw. 2 + yds. 

Queſt. 2 Lent my friend 46 /. for 5of a 
year, how much ought he to lend me for +7 
of a year. 

Anſwer. 63 Iz 

Queſt. 3. If + of a yard of Cloth that 
is 2-1 Yards wide will make any garmieilt, - 
what breadth is that Cloth, when 1 7 yds 
will make the ſame garment ? 

Anſwer. -* of a.yd wide. 

Oueſt. 4. How many inches in lengtli 
of a board that is 9 Inches broad, will make 
a foot ſquare ? 

Anſwer. 16. 

Oueſt. 5. If when the buſhel of wheat 
coſt 4 }s. the peny loaf weigheth 10 } oun- 
ces, what will it weigh when the buſhel coſt 
8-2 g.? 

Anſwer. 55:4 Ounces. 

Queſ#. 6, If 12 men can mow 24.5 Acres 
in 10+ days, in how many days will 6 men 
do the ſaine ? 

Anſwer. in 21 ; dayes. 


N 6 CLAP. 26, 


276 ; Chap: 26, 


CHAP. XXVI. 


Rules of Practice. 


Hi 2 the ſingle- Rule of 3 when the firlt 
| ofthe 3 numbers in the queſtion (af- 
ter they are diſpoſed. according to the 6 
Rule of the 10 ch.) happeneth to be a unit 
(or 1 )that queſtion many times may be re- 
ſolved far more ſpeedily then by the Rule 
of 3, which kind of operation is common- 
ly called. Practice, and indeed it is of exs- 
cellent uſe amongſt Merchants, Trades- 
menand others, by reaſon of its ſpeedineſs 


tn finding a reſolution to ſuch kind of. que- 
ſtions. 

2. The chiefeſt queſtion reſolvable by 
theſe brief Rules may be comprehended 
under the ſeven general heads or.caſes fol- 
lowing, viz 


When 
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r 


1 Of farthings under 4. 
2 Of pence under 12 
3 Of pence and farthings © 
£4 
ms + Of ſling der 2 
teger Conſiſts | ; OR _— and farthings 
7 
| 7 Of pounds, ſhillings, pence, 
L and farthings. 


It would: be very convenient for the pra- 
Qical Arithmetician, to have by heart the 
ſeveral produtts of the 9 digits multiplyed 
by 12, for his ſpeedy reducing pence into 
ſhillings, or ſhillings into pence, . which he 
may gain by the following Table. 


© 


w; 


I2 
| 24 


G—_ cm» 
nts ——_—— 


Ow GuncS w HH - 
oi 


12 Times + is 


I — 


j 4 
[5 
4 


7” _—_—__ 
 FLANIE —oE8. {I 


3. Shillings are practically reduced into 
pounds thus, viz. cut of the figure ſtand- 
ing m the place of units with a daſh of the 
pen 
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pen and note it for ſhillings, then draw a 
line under the given number, and take half 
of the remaining figures 

(after the firſt is cutoff) 436518 

and ſet them under the ——— 
lime, and they are fo A 
many pounds ,, but if 2182 18 
the laſt figure is odd, 

then take the leffer half and add 10 to the 
figure ſo cut off (as before) for ſhillings, as 
if | were to reduce 43658 ſhillings into 
pounds, firſt I cut off the laſt figure (8) for 
ſhillings, then I take half of the remainin 
figures (4365) thus half of 4 is 2, which 
put under the line, then; of 3 is 1, and be- 
cauſe 3 is an odd number, I make the next 
figure 6 to be 16, and go on ſaying + of 
I6 is 8, and then + of 5 is 2 which is the 
laſt figure, wherefore becauſe 5 is an odd 
number, I add 1o to the 8, I cut off, and it 
makes 18s, ſo that I find -it to be 21821. 
18 5. as per margent. 

4. It is likewiſe Convenient that the 
Learner be acquainted with the Practical 
Tables following, the firſt containing the 
Aliquot (or even) parts of a ſhilling, the ſe- 
cond containg] the  Aliquot parts of a 
pound. 


The 
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The even | 4—©0 


| 
parts of a< Z3—04 ? is 
pound. | 


LL 1—00} |= 
Caſe 1. - N 


5. When the price of the Integer is a 
farthing, then take ths ſixth part of the gi- 
ven Number which will be ſo many three 
half-pence, and if any thing Remains it 1s 
farthings by the 7th. rule of Chapter 9, 
then conſider that three half-pence is 5 of a 

ſhilling 
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ſhilling, wherefore take the ei ighth part of 
them for ſhillings, and if any thing remain 
they are ſo many 3 half-pence, which Re- 
duce into pounds by the 3d, Rule forego- 
ing. Example, whatcomes 67486 /. to at 

arthing per /. Firſt I take $ of 67486, 
and it is 11247 three half-pence and 4 far- 
things, or 1 peny, then'+ of 11247 is 
1405 s. and 7 Remains, which is 7 three 
half penies or 10 4. £{ which with the 4 far- 
things before make 11-: and 1405 ſhillings 
which by the 3 Ruleis 701. 5s. Inall 701. 
5 5s. 114.4 forthe Anſwer, See the work 


following. 


k 


4 — 
| 


yo--nſLes 


_ 14olg—105 


5 —poaat 


p 67486'@; SL 
| 
| -: 
| PRI—EN mw 


Other 


| 
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Other Examples follow. 


— e—  w— ws 
I — 


L 
bo 118 — 8 4. [: |} r312—11 4; 
| '8-- 18- ry 6--12- -11 ſacit 


F CY CG C— 


| 1] 8575L ati gs. [+5 63800. at I 4ts. 


i 1429 2 rs. ' Bo 1063 x 


6. When the price of the Integer is 2 
farthings, then take the third part of the 
given Number for ſo many three half-pence, 
and the Remainder (if any) is halk-pence, 
then take the eight part of that for ſhillings 


as before, '&c. 


Examples. 
| - | 7368 l. at 2 qrs. | 3 | 8347 tb. at 2 9s. 
' z : 2455 [ . 2782 1/2 TINO. 
—— — — , D tg 
| _ 3017 I > ried ng OT, ans 
- 1. enerwas We Bs EE OBS 
[| 15 —-7fear | | 17-7595 facit. 


. When the price of the Integer is 3 
farthings: then take half the given Number 
for three half-penies (and if any thing Re- 
main it is 3 farthings, then take the _— 
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of that for ſhillings as before, &c. 
Examples. 


4736 l. at 3 qrs. 


- — 


| 
'> 


x 1 $4250. at 3 9%. 


{ + | 2368 | 2712 3 qrs 
5s T4 —_— v — _—_—— 
99 | 2916 | , | 3319 

: I. Foggy we ew LL d. "bs & = 
| 14 — 16facit | 16-19-0—3 facit 


Caſe 2. 


8. Whenthe given price of the Integer, 
is a part, or parts of a ſhilling (viz. pence) 
divide the given Number of Integers 
(whoſe value is ſought) by the denomina- 
tor, of the fra&ion Repreſenting the even 

| part, and the quote is ſhillings, (alwayes 
minding the 5th. Rule of Chapter 9) 
and thoſe fhillings may be reduced to /. 
by the 3 Rule of this Chapter. Example, 
Let it be required to find the value of 
438 1. at 34. perl. I confider 34. is; of a 
ſhilling, *and: 438 /. will coſt ſo many 3 
pences, whereſore I divide 438 by 4 the 
denominator of 5 and the quote is 109 
ſtullings, and 2 remains, which is 2 three 
pences or 6:4, the whole value is 5 l. 9 ; 
6 4, 
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6 4. as by the following work appearcth. 


| I 
4 
KR 


More Examples follow. 


43% /. at 3 d. 


| 53i6at2 per |, 


|M—_— — QUO ——_— ——_—_— 


I, d. 
5 [3574 at6 per |. 


|O————— __ wry —— 


2 117817 .3 43316 
_— ——_ = ri 
facit8g l. 7 5. 44 /» 5 5. facit 


, 1. 4 ! I L | 
| 5 [439 at 4 per |. | 7 16389 at 1: perl, 


— 
T [1416 | Pe 
FAN 14a 


facit7l. 6 5. facit 39 1. 18's. 74.5 


879 at 2 per l, |948 at t per 


[er ————— w 


L12119—9 4. 1]16138—24. 
facit 100, "TY abba 2 a. facit 
9. If 


Chap. 26. Rules of Praftice - 283 


9. If the price of the Integer be pence 
under 12 and yet not an even part, then it 
may be divided into even patts, and ſo the 
parts of -the given Number taken according- 
ly, and added together, as if it were y 4. ; 
which is 3 d. and 2 4d. viz. + and +; of a ſhil- 
ling, Grſt take 5 of the given Number, 
and then *thereof,, and add them together, 
and their ſum is the Anſwer in ſhillings, 
ſtill obſerving Rule 7 of Chap. 9. for the 
Remainders (if any be) then bring the 
ſhillings into pounds by the 3 Rule forego. 
ing. Likewiſe 7 4. is 4 and , fog 4, is ; 
and ; and 10 d.is + and; and 11d. is -; and 
and ; of a ſhilling, or elſe many times 
your work may be fſhortnzd thus, viz, 
wheu the ſaid given priceis to be divided in- 
to even parts of a ſhilling or of a pound, 
after you have taken the firſt even part, the 
other may be an even part of that part, as 
in the next example, where is given 439 1. 
at 5d. per 1. now I may divide it thus, viz. 
into 4 d. , and 1 4d. and 4 4. being {of a 
ſhill., and 1 4. being ; of 4 4. I firſt take 
3 of 439 L. and it gives 146 5. 4. and for the 
1 4. Itake 5of 146 5. 4d. which is 36s, 
7-4. which in all comes to-g1. 2 s. 11. Ex- 
amples follow. 


439 


234 


| 


TT" 


ry Ty 


| 27 1.17 $. 4 d. facit | 
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=: '< | 1 14s. 4. 
439 at 5 per l.| | 417atg per yd. 
146—4 =| 208—6 
I 
36—7 4] 104—3 
18]2--I11 3112--9. 
91.25.11 4. facit. Is. 125. 9 d. facit 
Ells. d. ells d. 
587 at 7 perel/ 386 at 10 
195—8 = 193 "pi 
| | 128—8 - 
— - —_ 3 3211-8 
3412—5 161, 01 5, 84. facit 
17 le. 25. 5d. facit 
| I d. 
yds. d&. 34.4t I1 
Het at 8 per yd. : 0 — 
—— 198 
278—38 R. 
3] 178 
I , 
_ FJ 133==6 
[SSHACDES$-:: ft + 4819 —6 


| 241. 95.6 4. "facit. 


Caſe 3; 
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Caſe 3. 


10. VVhen the price of the integer 1$ 
pence and farthings, if it make an even 
part of a ſhilling work as before, but if they 
are uneven as peny farthing, peny three 
farthings, 2d. 1 qrs. or 2d. 3qrs. 3d. 3 
grs. or the like, then firſt work for ſome 
even part, and then conſider what part the 
reſt is of that even part, and divide that 
quotient thereby, then add them together 
and reduce them to pounds as before, ex- - 
ample 34701. at 1 d. 1 qrs. per 1. firſt I 
work for the peny by dividing 3470 by 12 
for 1d. is 5; of a ſhilling, and the-quote is 


289 s. 2 d. then I con- 6 ia 
ceive that 1 farthing is —& 4450 at 5 
1 of a peny, and the Pn — 
value at 1 farthing, 29 8 
will be { of the value. lf fs 
at 1 peny and there- 2611 2 
fore | = = of 289 s. _ I. 
2d. which is 72s. 3d. þ. 5, &. 4rs. 
WW 146:9 


2 qrs. and add them 
—_— and. they are 
181. 18.5 d. 2qrs. as by the m—_ 0- 
ther examples inthe ſame nature follow. 


4360 


| 


yC 


5 
[2 
f 


287 
: a yds. d, 
. 4360 at 1% | z. 573 at 1? 
9—4 [4] 7 7% d. 
24 RIG | 11 217 | 
Si —ooc———_—_ Li 
3 "1 813 M 
ks. 4. þ'-%- & 
22 14 2 fact find 4.2. 6? 
at 7 
485 1. at 25d |: 520 yds at 7; 
8 10d. | 4 | 260 
10 r 65 
9]o 115 | 3215 - 
JS. fact 
41. 10s. 1156. | | 26L. 55. f, 
6541. at 2; d. \ 1137 yds at 10; ds 
4 68 6d. 
"23 |: 34 3 
_ 5 RET: 
'v - ian 10d 
1316 , 1119 2 
6 |. 168.54, 51. 195. 107 ders 


Rules of Praftice. 


RH 


Caſe 4: 


238 
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Caſe 4. 


11, Whenthe price of the Integer is 2 s. 
then cut of the figure in the place of units 
of the given number, and double it for 
ſhillings, and the figures of the other hand 
are pounds, example 4.36 yds at2s. per yd. 
cut of the laſt figure 6 and 
double it, it makes 12 hill. 4316 
and the other 2 figures, viz, ——-—— 
43 are ſo-many pounds, fo 431. 12s. 
that their value is 43 I. 

12 $. mor margent. 

-12. Hence it is evident that (when the 
_ price of the integer is an even num- 

er of ſhillings then) if you take half of that 
(even) number of ſhillings, and multiply 
the given number of __ thereby, dou- 
bling the firſt figure of the produdt and ſet- 
ting it a part for ſhill. the reſt of the produ& 
will be pounds, which pounds and hill. is 
the value ſought, example, what coſt 536 
ydsat8$ s. per yd. ? to reſolve which I take 
2 of 8s. (the price of a yd.) which is 4 and 
rmwltiply 536 thereby, faying 4 times 6 is 
24 then I double the firſt igure 4 makes 8 
for ſhill. and carry 2 to the $35 yds. at 8 5. 
next product &c. I findthe 214% 85, 


reſt of the produtt to be 214 which 1 _ 
| or 


| 


\. 13. If the given 
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for pounds, ſo the value of 536 yds. at s. 
per yd. is 214 |. 8s. as per margent, more 
examples follow. 


$6 yds, at 6 5. per yd. | 420 yds. at 17 $- fer. yd. 


160, 16 3. facit. ECM 252, facit. 


123ds at 4 x. per yrd. | 326 yds. at 14 5. fer yd. 


| ——_— __—_ 


— 


244.125.) facit. 228 |. 4 5. facit. 


48 tlls at 8 5, per vl. 48 yds. at 16 5s. per yd. 


OS mmm — —— 


I9 þ 4s. facit. 38 l. 8s. facit. 
84 yds. at 105. per yd. g2y4ds. at 18 5. per yd. 


TEES —mm—_—_——— —— ——__———— 


42 |. facit. | 465 l. 16 5. 


rice of the integer is 


an odd number of hal $, then work firſt 
for the even number of ſhillings by the laſt 
Rule, and for the odd ſhilling take --: of 
'the given number of Integers according to 
the 3 Rule of this Chapter, and add them 
together, and you have your deſire, exam- 
ples follow. 


O 422 
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yas.  & ow 115; efls | $. -:{þ | 
422 4t. 3 Þ?7 Yarg. e& 431 4; 337 4-4 
aud ng oy 


| ——_———— 


'# LA fi rg I £3 
42 —— 4 258 —— 12 
21 ——2 21 —[1 
WS — —_ — —— 


63 w—6 fait 280 —— 03. fats 


ES. : - 
$16- at ©5 per off 324 at 17 per ell 
;r—_— Y I Om T——, ———— 
| e. '% bay 
F3\, {154 —16 259 —— 4, 
V V 25 — 16 64 


io —- 12 fat. , *" 235 ——Þ& fact © 


14. Except when the given price of the 
Integer is 5 s. for then it 1s ſoonet anſwered 
by taking ; of the given Number whoſe 


value is ſought,asin the following Example. 


206 at 5 per «ll 


—— ey 4 — — 


1 | 436 at 5prr yard 


— c_ oo 


Jds |= $ 


f 1651. fecit -* Þ | 1581. wo: fat 
A ; Za THEE! 2303 [ 


1 | 
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R Y 44 N Fi p, , , 
, a gon "0 | WR 7 F | 
"TY Pg 7 _— f AA >. % by | 4 
Pi wt - F ad 4 4 
- ff rn w_ 


15. When the given price of an integer 


Rules of A 


is ſhillings and pence, or ſhillings, pence, 


and farthings, then if the ſhillings and pence 
be an even part of a pound divide the giv- 


.en numbers of Integers, whoſe value you 


ſeek by the denominator of that frattio: 
repreſenting that-even part, as for example, 
what is the price of 384 yds. at 6 5.8 4, per 


yd. ? here I conſider that 6 5.84. is ; of a 


pound wherefore | divide 384 by 3 and the 


quote is the anſwer, viz. bY 
1281. ſothat 384 yds. © | * | 394 
at 6 s. Bd. per ya. 4- 1381 I 


mounts to 128/. as per ' 
margent, ſtill obſerving the 7 Rule of the 
9 Chap. 


More Examples follow. 


| 438 ellsat 55. 8d. | 1 | 4349s. at 25.54, 


- 


” —C—C——C—_ —————— ® 


145 |, facit $50.2 5.64.ſacit 


| 
| | $25 4t 35, 44. | J | 726 yds at 15. 84. 


wol ws 


© >_> i—— ———_ 


” ——— 


— — 


87 l. 10 5. facit 60' |, 10s. facit 


0 2 When 
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16, When the given valne. of the Inte- 
ger is ſhillings and pence, and not an even 
part of a pound, yet many times it may be 
divided into parts (viz. 6s. 6d. 1$45. 
and 2 5. 6d. for the4 s. work according to 
the 12 Rule foregoing, and for the 2 5s. 64. 
-take the cighth part of the given Number 
and add them together, their fum is the 
value Required.) | 
So 8 5.64. will be divided into 6 s. 
and 25. 6.4. and the price of the given 
Number may be found out as before, &e. 
Examples follow* 


| _ 4.4 ells [A 4. 
[386 at 8——8__ |,.[540 4 5——4 
3,128 L, 13—-4. 2] 541. Os. 

rol 38—-12—-0 | 3} go——0 


— _—_ mm 


[167 L 5 5.44. facit| 11441, os. facit 
2” Ms | yds. 5. d. 
| ,, 427 a 8—6 |, [386 at 14—-8 
4 6128 {. 2-— © g 154 l, 8—--0 
my p—_—s 128 —13—-4 


I 
A 
| —  Q ___ 


181 l. 95.6 d facit| 12830. 1s. 4d. facit. 


t7. When the 1ivon price of the Inte- 
get is ſhillings and pence, and you cannot 
cadily divide ther according to _ 
ule 


— =_ 


—_— CORE —_ 
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Rule then multiply the given Number 
whoſe value you feek by the Number of 
ſhillings in the price of the Integer, and 
then for the pence, work by the Sth. Rule 
foregoing , then add the Numbers toge- 
ther, and their ſum is the value ſoughtin 
ſhillings; as for Example, what is the va- 
lue of 392 yds.at6 r.9 4. per yard? Here 
Gs. 9 4. cannot be made any even part, 
nor indeed can it be divided into even parts 
of a pound, wherefore I multiply the given 
Number of yards 392 by 6, for the 6 5. the 
= is 2352 ſbillings, then for the 9 4. 

divide it into 6 d. and 3 4. and work for 
them by the 8th. Rule foregoing, and at 
laſt add the fhillings together, they make 
2646 5s. and by the 3 Rule they are reduced 
to 1321.6 5. the value of 392 yasat 65.9 4. 
per yard. See the work following, 


— 


1 32 1.6 5. facit 
O 3 Other 
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Other Examples follow. " 


Mc. ra873 th | ells- . £4, > 
5. | 480 at 4—10 | ,| 732 at 12—-7 
| 4 |: 1920. | 1218784 
z | 240 i] 244 
i 160 | 434 183 - 
23210 [22 ; 
| 1160. facit, 460 {11 5.facit 


18. When the given price of the Inte- 
ger is ſhillings, pence, and farthings, then 
multiply the given number of Integers by 
the Number. of _ contained in the 
value of the Integer, and for the pence and 
farthings follow the 10th, Rule of this 
Chapter. 


Exams 


Chap..26. Rules of Praftice. 


295 
| Examples. 
'yds. Ss, d. | ells s. d. 
5.438 ar 8-6; | [370 at 14-2 3 
3 2504 I. -... 
| s 2194. ' 5.370 
| 7 >,” 537,65. WM | l+$180 gd. 2 
|. STIOTiHa $5; - Gl: 
fac. 1871. to8.4 di | i 15-5 
"7 7=59; 
52614— 9! Þ 
fas. 263 1.45.94, 
| els 5 &t. | ills I. © 
3,136 $=27 | 21491 48 2545 
: g 1224= 2: 2/1862 | 
: 22-8 [3 107 — 9 d, 
ks on WOW ©; 6-2 
I Tal,” 0b 3 hl as 
facit 62 1:12 5. 5,44. | fac. Fil. 35. 7 4. * 
Caſe 6. 


19* When the given value of the Inte- 


ger (5 2qunds, then multiply the Number 
Sf at &rs whoſe value is ſought by the 


price of the Integer and the produd is the 
Anſwer in pounds. 


O 4 Exams 
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Co - & 
42 47 2 ftr C 


$41. facit 
&.- 
zO xt 3 pr c. 


— 


— — ——- 


50 l. facit 
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Examples. 


Co  { 
134at Þ per C. 


104 þ. facit 


Co L 
48 at 12 per C. 


Caſe 7- 


| 576 l, facit. 


20, If the price of the Integer is pounds 
and ſhillings, then for the pounds work as 
in the laſt Rulc, and for the ſhillings as in 
the 12 and 13 Rules before going ; then 


_ add the Numbers 


roduced from them 


both, and the ſum is the value ſought, 


_ Exam- 


Chap. 26. MRules of Praftice. 297. 
Examples. 
"787 Ie | groſs l. #$. 
45 F | of a | 32 af 4 —12 
Wn £& 328 
- — 41 
1011, 4 5. facit 369 l. facit: 
groſs |. [ groſs I 5$: 
53 Z——?7 26 af J——15 
174 LA 78 
2-—--18 | FE 
194 l. 6 facit 97 l. IO F, facit- 


21 nw he given own _ an - Inte- 
er conſiſts of pounds {hilli pence, 
Sth _——_ then rekrngn the ſhillings 
pence and farthings firſt, according: to the 
18 Rule of this- Chap. and find the total 
| value of the given number, as if there were 
; no pounds, then: work with the pounds: 
) according to the 19 Rule of this Chapter, 
| and add the numbers thus found, and their- 
ſumis the total value required. | 


Q 5: 


Exams 


£98 
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Examples of this Rule follow 


Co ; L. Ss, d. X 


Ce ' $.. d. 


213 at I=13-45 | | 37/4 3=8>10; __ 
- 639 EX : 
213 18—6 
2769 a. 4—7: 
$3——=-3 ann 
26 "7; 3218-4; 
28418——-10! 16]. 85. 
FOIA: 2. II 
14.2 
EE WIE: en l 
' . As J— 15-0 
355.1. 8. 104d." facie | © 
55 wa OY | 
gro's Ow” $48. * 
416 4&4 2-9 —3} [———— 
1130 .:* 
3744 | (EP 
Tos - ----- © , - 0 I —- 
S@q 21 55:9 $4.16: & 
$9 a "or © —_ I . ;6 | ww 
38714 £4 (+l 
193. 145. go” 6 
832 jk 
= — | 144 
1025l. 14 5. facit 


182]. 6 s. facit 
22, When 


Chap, 26 


- — — —— — — _——— CO — 


| 


' then; of that !, ſetting ea 
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22, When there is given the value of an . 
Integer,and4tss requir88 to know the value 
of many ſuch Integers together, with ; or - 
or-of an integer, then firft (by the former 
rales)find oafthe value of the given number 
of Integers;afd then for ' of an Integer take 
; of the given value of the Integer, or for 
2 take ; of the given value of the Integer, 
and for 3 firſt take ! of the given value,” and 
ka part under the 
precedent, then adding th&m.together their 
ſum will be the Required value of the Inte- 
pers and their parts. Example, what is the 
value of 116: yds. at 4.5.6 4. per yard? To 
give an Anſwer, firſt I work for the value 
of 116 yas. by the 15 
Rule for oing, and yas. $, 4 
then for .the : yard ]_ 115: 24 — 
take * of 456d. which 13+ 125, 
rs 5. 3 d. andadd to NP ny | 
the Reſt found as be- ,, — — += 
fore,then adding them Hoe" 
together, I find the total value of 116 ys. 
at 4.5. 6 d. per yard toamount to 20 /. 04 5+ 
3 d..as by the work -itthe Margent. 


ads. _ Chaps 27, 


| Qchet Examgles follow. 
324-7 yds. at 45. 10d. | 7205 yds.at 6 8. 384 


CO ii ne” RUA DCA MEN CARTE, PO 
= 2400. 3 5.4. 4, facit 
108 

I-27 d, 

15617 


78 L. 7 8:25 : & favit, 


C.' qrs. |. l, *% 
28. 3. 14 @: k 10 fey C- 


$— — 


22g} ellsat 125,114, 


© 0% one 7 one rar © ME» 


2738 WS 14 t; 
70 00 19 f 
76 ns. 6 d, 
23564. 


3 2*'d. . 43 1: 65.' 34. facit. 


29514 3,4, : 


""_ 
Om— 


147 14 +84. fac. 


| 


Marry more q ueſtions may be ſtated, and , 
ſeveral other Rules of praftice may be 


ſhewn according to the method of divers 
Authors but what have been delivered here 
are ſufficient for the pradical Arithmetici- 
an in all caſes whatſoever. 


CHAP, 


Coo nun Geet ares 


E753 She 


} = Chap. 27. Barter, ; | 301 
_ CHAP. XXVIE 
| The Rule of Barter, 


h Arter is a Rule amongſt Merchants 
which (in the exchanging of one 
|| Commodity for another). informs them o 
a= proportion their Rates as that neither 
may ſuſtain loſs: 


2. Toreſolve queſtions in Barter, it will 
net be. difficult to him that is acquainted 
with the Golden Rule, or Ruleof 2, it-be- 
ing altogether uſed in reſolving ſuch _ 


mn Ouef. 1, Two Merchants, viz. A and 
B Barter, A hath 13C. z qrs.' 14 L of Pep- 
perat2 |. 16s, per C. and B: hath Cotton 
at g d. per 1 demand: how mach Cotton 
| B muſt give A for his Pepper ? 
Anſwer. 9 C. 1 qr. 
Firſt find by the Ruleof 3 'how'much the 
_— is worth, faying, 
C. coſt 21. 16-s. what will 13 C. 3 
| qrs. 141. coſt. 
Anſw. 38. 17 s; 


Secondly, 


202 _ Batter. 7Chap.29. 

Secondly, by the Rule of fay, if 9 d: 
buy , 11. of, Cotton, how much, will 33 1. 
17 buy. Pp. Fj } : \. 

Anſwer. 9 *, and ſo much” "Cotton muſt 
B give to A for 13 C. 3 9rs. 141. of pepper 


 at2l. 16s. Cont. when exe, 0 þ n is 
wortl 32. p& £1. HD 3 Vi 
OueFt. 2. Ive Aha (A and B.) 
barter, A hath Ginger worth 1, 17s. 
a d. per 'C. but in:barzer, he will thave 2.7. 
16 s.! per 'Q, B. hath i/Nautmegs: worth. 5 /. 
T2 x per E now Il demand how/Bimuſtate 
his. Nutmeys per. C: to make his-pain IN Þ4r- 
ter equal to that of A?! h 
| ata me "pov! : 
Say bythe Rule of. 3 if 1-1. 17 & 6 44 fe- 
quire 29.:165.in bareor TP RIKC ak eds) p. 12 f. 
require.inbargert?-! > 1 £27.00 
Facit 8 1.8 s. 
:OneF.'3.AabdB barter, A hach 220 
ds of Broadelvath worth 6-5. per yd, bat in 
barter, he will have 8.5: per yd. B hath ſhal- 
loon worth 44: per: yd, -- Now: I'demahd 
how many yas. of : ſhulloon B muſt ive A 
for his broad-cloth, making his gain it1 barter 
equal to tharof A? - | 
Anſwer, 180 yds of ſhalloon. 


Firſt (as in the laſt queſtion) find out how 


B. ought to ſell his ſhalloon in barter, viz. 


fay If 65. require 5 s. wikt will 4's. requirc? 
| Anſw. 
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... Anſwer - 5 8. 4d. 000 T1 767! 
- Thus you fee that B muſt ſell his ſhal- 
loon-in barter at 5 s. 4d; If A ſell his broad- 
cloth-at B s. per yard. | 


2 It {<nninerh now tofind how :much ſhal- 


loan. B. muſt give! for. 120 yds: of broad- 
cloth, which after the ſame «method uſed to 
reſolve the firſt queſtion of this Chapter is 
found to be 180, and ſo many yds of fhal- 
loon muſt B give A for. the 120. yds. of 
broad-cloath. 

Queſt. 4. A and Bbartered, A had 14.C 
of Sugar worth 6 4 per. for which B gave 
him 1 C. 3 qrs. of Cinnamon, I demand 
how B rated his Cinnamon per /. + 

Anſwer. 4 5. per pound. 

Queſt. 5. A and B barter, A hath 4 
Tun of Brandy ,worth,, 37 [. 46.5. ready 
rroney, but af0 barter ie hath 7307: B 2, ptr 
Tun, and A giveth B 21 C. 2 qrs. 11 71. of 
Ginger for his 4 tan-of Brandy, | defire to 
know how B ſold his Ginger in barter per 
C. and how much it was worth in ready 
money Pr, 1 400 311 = > | 
'Anfiv. For 91.65.'$ d. in -barter, and it 
was worth 7. per C. ready money. 

Queſt. 6. A and B barter, A hath 320 
dozen of Candles at4-s. 6 d. per dozen, 
for which B giveth him 301. inmoney, and 
the reſt in Cotton at 84. per {- I demand 

| how * 


$04 Rules of Praftice, Chap. 28. 
' how much Cotton he muſt give him more 
then the 3ol. # api 

-  . Anſw. 11C. 1q9r. 
Oueft. 7. A and B barter, A hath 608 

yds. of broadcloth worth 14.5. per yd. for 

which A giveth him 125 1. 12 5..ready mony 

and 85 C, 2 qrs. 24 I. of Bees'wax, now1 

deſire to know how he reckoned his Wax 

per C.? 

Anſwer, 41. 13s. 4d. per C. 


OE——— _ —— 


h. ———_—_—_— 


CHAP. XXVIII. 
Queſtions ' in Loſſe and 


Cain. 


veſt. 1. Merchant ht 436 yds. 
| _ A fa choke 3451 
per yd. and ſelleth. it again at 10 s. 4 d:. 
per yrd. nowl defire to know how much 
e gained inthe ſale of the 436 yds ? 
Anſw. 391. 198. 44d. | 
t Firſt find out by the Rule of Three or 
Practice 


Np 


DA 


Chap. - 28. Oueftions in 305 
Praftice how much the Cloth coſt him at 
$s.6d. per yd. viz. 1851'6 5. thenby the 
ſame Rule find out how much' he ſold it fory 
viz. 2251. 5 3s. 4d. then ſubtra& 1851.6 5 
which itcoft him, from.225 1. 5 5. 4d. which 
he ſold it for, and there remaineth 39/. 19 5. 
4 4. for his gain in the ſale thereof, 

Otherwiſe it may ſooner be, reſolved 

thus, firſt find out how much he gained per 
yd. viz. ſubtra 8 s. 6 d. which he gaveper 
yd. from 103. 4d. which he foldit for per 
yd. the remainder is 1 z, 10 &. for his gains 
per yd. then ſay. Sl 

If 1 yd gain 1 s. 10.4. what'will 436 yds, 
gain ? Anſwer, 'by the Rule of three is 
39. 195.4 oj I found before. a 

weft. 2. per bought 124 y 
of nd cloth, for which he gave 31 /. 
I defire to know how he muſt fell it per yd. 
to gain 101. 6.5. 8 d. inthe whole ſale of the 
124 yds ? anſw. at6 5. 8 d.per yrd. 

- Add the price which it coft him, (viz. 
31 /)to his intended gain (viz. 107. 65. 
8 - pet 41165. 84. _ "OW 

124 require 417. 6 5. 
will 1 Rok; by the Rule of Three 
I find the: anſwer 65. 8 4. 

Queſt. 3. A Grocer _ 3 C. 1 grs. 
14 1. of Cloves which coſt him 25. 4 4. per 
l. and fold them for 521. 14 s. 1 _ to 

W 
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know - how much he. gain'd in,the whole ? 
oe $]. 12 5. 

Quef, 4.. A_Draper, bought 386 Kerſies 
for 129 'N I emand how he muſt ſell them 
per piege to gain 157. in laying out 100 /.at 
that rate? anſwer 1 /. 14.5.6 4. per piece, for 
ft. 200 1007. isto 1154. fo is 1291. to 148 

So that by the pro opartionabove, I Bo 
found how ach muſt receive for the 86 
Kerlies' to, gal n after therate of 15 l,per C. 
{at to find how he muſt ſell them per peers 

ay- 

As 86-pi t 198674 & bo Hee 
61,616 ig the bs footer 

rocer t 4” -Q 
A 15,1457 4, Ds 4 
damnified) is willing to loſe 121. 10 5, 
| ;rarily how | he.muſt ſel it perl, ; 
7.4. per 

Strat 12 L.10 x.; the. loſſe of. 16 t 
ns 1D Fg Jagrggeſopins 874, .19a;then 

ay 1) TTWTH 2 / \ 

As 190 1. 44S ta 1 19. fois ietags 
44.to\tghts + $4.19 ons ware 


it n.ta. loſe 7 Oh ) 
=O = hoy hel nr | 
fa 


\'M 
As 12.1 174 64. 9494; @s 14. 
076: 


wor. Quep 
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Queſt. 6. A Plummer ſold 10 fodder of 
Lead (the fodder containing 19 + C.1] for 
2041. 15's. and gaitied after the rate of _ 
121. 195. per (1001. 1 demand how much 
it coſt him per C.? anſwer 18s. 8 4. 

To reſolve this queſtion add 120. 10s, 
(the gain per C.) to 100 /. and it makes 112 
l, 10s, then ſay. | 

As 1121.105.is to 100.1. ſois204f.15 5: 
to 182 /. | 

Which 182 /. is the ſum it coſt him in all, 
then reduce your 10 } roo to half hundreds 
and it makes 390, then ſay. | 

As 390 half hundreds'is to 182 /. ſo is 3 
half hundreds to 18, s. 8 4. the price of, 
half hundreds or one C. weight and ſo much 
it oy rt Eon 4 

Queſt, 7. A Merchant tuas 
Wine, which being ſophiſticated he ſelleth 
for 40q [. and loſethafter.the rate of 121. in 
receiving 100 /. now I demand how much 
it coſt him per rus ? and how he. muſt ſell 
it per gall. to loſe after the ſaid rate? an- 
ſwer it coſt 56 /. per tur, and he mult ſell it 
at 3s. 11 4.2. qrs. per gallon to loſe 12 1. 
In receiving 100 /, 

To reſolve this queſtion I conſider in the 
firibplace, that in receiving 100 /. he loſeth 
12 /, therefore 100 comes in, for 112. laid . 
out, wherefore to find how much he laid 
out, for the whole I ſay As 
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' *As 100. is to 112 ſo is 400). to 448 1, 
and ſo much the 8 tun coſt him, then to find 
how much it coſt per tw, I ſay 

 As8isto 448. ſois i to 561. the price 
if coſt per tw. O | 

Now to find how he muſt ſell it per gal. 
reduce the 8 twns into gallons they make 
2016, then ſay 

: As 2016 pall. isto 400 |. ſo is one gall, 
to 35.114.2 2 qrs.. the price he mult ſell it 
per gal. to loſe as aforeſaid. 

weſt. 8. A Merchant bought 8 runs 
of Wine, -which being ſophiſticated, he is 
willing to ſell for 400 /. and loſeth 121. in 
laying out 100 /. upon the ſame, now 1 We- 
mand how much it coſt him per tun ? 

Here I conſider that for 100 /. laid out, 
he receiveth but 88 /. therefore to find what 
the 8 tuns coſt him1 ſay 
 AsBB8/.to 1col. fo is 400L to 4545 
the price it all coſt him, then to find how 
mu per tun, I ſay 

AsV is to 454 51. ſoisone to 56 +4, or 
S$GL. 165. 4d, 1 ++ qrs. per twn. 


Chap. 
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CHA P. XXXIXK.. 


Equation of, Pay- 


ments, 


of Omen of payments , is that Rule 
4. amongſt Merchants whereby to re- 
duce the times for payment of ſeveral ſums 
of money. to an <quated time for the pay- 
ment of the whole debt without dammage 
to Debtor or Creditor, and ." 


The Rule is 


2. Multiply the fams of cach particular 
payment by its reſpetive time, then add 
the ſeveral produdts together and their ſum 


divide by the total debt, and the "_ 
thence arifſmg is th2 ated time for the 
payment of the whole debt. Example.” 


Queſt 
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Luc. 1. Ais indebted to B in the ſum 
of 14,6 {.* whereof 50 / iis to be paid at 2 
- months}/ «nt <0 /. at 4 months; and the 
reſtart 6 months, now they agree to make 
one payment of the total ſum, the queſtion 
is what is the equated time for payment 
withont dammagpe to debtor or creditor ? 
To reſolve this jon, 1 multiply each 
payment by its time, vt. 
50 l. multiplyed by 2 months produceth —— 100 
50 l. multip'yed by 4 months produceth —— 200 
3o |, multiplyed by 7 months. prodtceth —— 180 


—— 


The ſum of the produtts is-————-480 


Then Idivide 480 (therſum: of the pro- 
-dutts) by-130-(the total debt) and the quo- 
tient is 3; months for the time of paying 
the whole debt. 
Queſt. 2. A_Merthan hath owing him 
10001. to be paid as followeth, viz. 600 /. 
.at-4 months, -200 4. at 6'months, -and the 
"Teſt which -is 200 1. at 12 months; and he 
agreeth with his debtor to make one pay- 
-ment of the whole, I demand the time of 
payment without daminage to. debtor or 


4 Y 4 8 AL - q 
600 |. multiplyed by 4 months is 2400 
200 |. multzplyed by 6 months is 1200 
200 l. multiylyed by 12 months is — 2400 
\- . The fum of the produtts is m=—— 6000 


and 


— 
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nd*the ſum of the produts (6000!) divi- 
ed by thewhole debt 1009 /. quotes 6 mon. 
_ the time of payment of the whole debt: 

The truth of this Rule is thus mani- 
feſt, if the intereſt” Þ-; _ , 
money which is- paid ( The proof of the 
the equared tal ror after '£ Rate. [rt 
ts due, be equal ta the in- 7 * TED. ” 
tereſt of” tilt moftey fl 
which (by*the etfiared? 1 time /) is - pid ſo 
much ſooner then it is due at any rate per 
C. mp! by operation is es otherwiſe not. 
exam Bo the laft queſtion 600 /. ſhould 
have be Pat's montt\s but it 1s hor dif 
charged * 6 months (that, is.2 months af- 
hee” Rr is dune) Wherefore its intereſt fot 2 
months at 6 per C. per amium is 61. and then 
| the was tobe paid it 6 months Ae is 

E nated time ror its p4 ent, ther ore 

Bib |& is' Sons for i but Fore 
oulaHive been paid at, 12 mon. brink 
to bepaidl' at's iboen which is 6 months 
ſooner then it oughit, wherefore the Intereſt 
of 2001. for 6 months is 6 }. (accorpti 
6 1- per Cert. F 4 anmm) which is equal to 
the/ tereſt of 600' 1. for 2'nionths where- 
fore the work ir right. 

Oveſt, 3. A Merchant hath owing 
him'a certain fam to be diſcharged at 3 
equal payments viz. 5; at two months 4 at . 


four 
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four mon. and + at 3 mon. the. queſtion is 
what is the equated time for [the payment of 
the whole debt ? £5 9H 
In ions of this. nature (viz. where 
the is divided into equal or unequal 
mga of the _ is to be multiplyed 
y its time, and the ſum of the produtts is 
dt ies 77 
; 2 meneths : 
amltiplyed by 4 moneths,produceth 1 
multiplyed by 8 monethsgproduceth 2. +; 


The frm of the produtts is 4+ 
which is 4 ; months, for the equated time of 
payment. . | 

If inſtead of the fraitions (repreſenting 
the parts) you had wrought by the num- 
bers themſelves (repreſented by thoſe 
parts) accor ins to the firſt and ſecond, exe 
amples, it would have been the ſame an- 
ſwer, as ſuppoſe the debt had been go L. 
then 5 of it is 30 F. for each payment, viz. 
at 2,4 and 8 months, then 
'30 ld. multiplyed by 2 mon. produceth 60 

30 0. multiplyed by 4 mon. produceth 12.0 
_ 301. multiplyed by. 8 mon. produceth- 240 

. , ——— 

The ſum of the pradutts is 420 
which divided by go (the whole debt) 
quoteth 4 5-2 or 4.4 months as before, 


_ Quyſt.4 


w boa 


UND 


— 


—— . 
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Queſt. 4. A Merchant oweth a Sum of 

money, to be paid at 5 Moneths, and © at 
$ Moneths, and ©: at 10 Moneths, and he 
agreeth with his Creditor to make one to- 
tal payment ; I demand the time, without 
damage to Debtor or Creditor ? Work as 
in the laſt Queſtion, and: you will find the 
Anſwer to be 75 Moneths. 

Queſt. 5. Aisindebted to B 640. where- 
of he isto pay 4ol. preſent money,and 350/. 
at 3 Moneths, .and the reſt (viz. 250/.) 
at 8 Moneths, and they agree to make an 
Equated time for the whole Payment, now 
I demand the time? 

In queſtions of this Nature (v:z. where 
there is ready money paid) you are (in 
Multiplying to negle& the money that is 
to be paid preſent, and work with the reſt 
as is before direqed, and Divide the ſum 
of the Produats by the whole Debt, and 
the Quote is the Anſwer: for here 401. is 
to be paid preſent, and hath no time allow - 
ed, and according to the Rule it ſhould be 
Multiplied by its time, {which is (o) there- 
fore 40 times © is ©, which neither aug- 
menteth nor diminiſheth the. Dividend; 
wherefore to proceed according to diretti- 
on) I fay, 


, IP 
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350. by 3 Moneths, producetth— — —— —— 1050 
250 by 8 Moneths, produceth 


——— 


The Sum of the Produft is —— = —— ——3050 


which divided by 640, the whole Debt, 
the Quote is 4 %* Moneths, the time of 
payment. . 

eſt. 6. A:isindebted to Bin a certain 
Sum, + whereof is to be paid preſent mo- 
ney, + at 6 Moneths, and the reft at 8 
Moneths ; now I demand the Equated time 
for the payment of it all ? 

Anſwer, 35 moneths is the time of pay- 
ment. : 
/.. 7. A is indebted to B 120/. 
whereof 5 isto be paid at 3 moneths, + af 
-6 months, and the reſt at 9 moneths ; what 
is the Equated time for the payment of the 
whole Sum ? , 

Anſwer. At 6 { moncths, 

Queſt. 8. Aisindebted to B 420 1. which 
is due at the end of 6 moneths ; but A is 
willing to pay him 140 /. preſent, provi- 
ded he can have the remainder forborn fo 
-much the longer to make SatisfaQtion for 
his kindneſs, which is agreed upon, I de 
fire to know what time ought to be allotted 
for the payment of the 280 1. remaining ? 

Toreſolve this Queſtion, firſt, find out 
what is the Intereſt of 140/. for the time it 
was 


>, 2-0 ewe ents ator te 


= a5 4 ACS 
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was paid before *twas.due, at 6 per Cent. 
( or any other rate ) (vsz. 6. moneths) and 
you will find it to be 4 /. 4. 5. Then it is evi- 
dent that the remaining 2801. muſt be de- 
tained ſo much longer than 6 moneths, as 
the while it may eat out that Intereſt, viz. 


41. 45. which is thus found out, viz. Firſt, 


fee what is the Intereſt of 280 /. for a 
moneth, or any other time; but here we 
will take one Moneth, and its Intereſt for 
one moneth is 28 s, 

Then by the Rule of three ſay, 

As 28s. isto 1 moneth, ſois 84 s. to 3 
moneths ; ſo thatthe 280 / remaining muſt 
be kept 3 moneths beyond its firſt time of 
payment, . (viz, 6 moneths) which added 
thereto, makes 9 moneths, at the end of 
which time 4 ought to make payment of 
the remainder. 
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CHAP. XXY. 


Exchange. 


Po 
I. HE. Rule of Exchange informeth. 
T Merchants how to Exchange Mo- 
neys, Weights; or Meaſures of one Coun- 
trey into (or for) the Moneys, Weights, or | 
Meaſures of another Countrey, and when 
the Rate, Reaſon, or Proportion betwixt * 
the Money, Weights; or Meaſures. of 
different Countreys is known, it will not | 
be difficult for the Practitioner that is well *' 
acquainted with the Rule of Proportion | 
(or Rule of Three) to ſolve any Queſtion 
wherein it is required to Exchange a. given 
quantity of the one kind, into the ſame ' 
value of another kind. 
2. In Queſtions of Exchange, there is 7}. 
always a Compariſon made between the 
Coyns, &c. of two Countreys (or kinds) 
or of more. 
3. In Queſtions where there is a Com- 
ifon made between two things (whe- 
they be Moneys, Weights, &c.) of 
| dificrent 
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different kinds (or Countries) there may 
be a ſolution found by a ſingle Rule of 3, 
8s may appear by the following Example. 

Queſt. 1. A Merchant at Londox deli- 
vered 3701. Sterling, to receive the ſame 
at Paris in French Crowns, the exchange 
3. per French Crowns per pound Sterling.. 1 
demand how many French Crowns ought 
he to receive ? 

In placing the numbers, obſerve the 6 
Rule of the 10 Chapter, which-being done; 


the givennumbers will ſtand thus, \ 
l, Crowns. l. 


I —_ * 3 7O 
and being Reduced according to the Rules 
of the 24 Chapter, will ſtand thus , 

cs 


"et Crow:'s I. Crown". 
As : is to' '3 fois * 72 to 12933 


So that I conclude he. ought to Receive 
1233; French Crowns at Paris for his 
370 /. delivered at London. 

Queſt, 2. A Merchant delivered at Am- 
Fterdam 587 Il. Flemiſh, to receive the vas 
lue thereof at Naples in Ducats, the ex- 
change 447 Ducats per /. Flemiſh : I demand 
how many Ducats he ought to receive ? 


The Proportion is as followeth. 
| Ducts. ) Du-s 9 


As ' is to *4 ſois**? to 28174 


So 1 find he ought to receive 281973 Du- 
Ty cats 


318 Exchange. Chap. 30- 
cats at Naples for the 5871, Flemiſh de- 
livered at Amſterdam. 

Queſt. 3. A Merchant at Florence deli- 
vereth 3478 Ducatoons, to receive the va- 
lue at London in pence, the exchange 535 
pence Sterling per Ducatoon ; I demand 
how much Srer{ing he ought-to receive ? 

The Proportion for Reſolution is, 
DneA's. d. Durats. a. 

As + is to ==? fo is +2% to 186073 
which is equal to 7751. 653 for the An- 
{wer. 

[| might here (according to the Cuſtom 
of Arithmetical Writers) lay down Tables 
for the ReduQtion of Forcign Coyns to 
Engliſh ; but by Reaſon of their Inſtability 
(for they continue not at a conſtant ſtand- 
ard, as our Sterling money doth, but are 
ſometimes raiſed, and ſometimes depreſ- 
ſed) I ſhall forbear. 

4. When there is a Compariſon made 
between more than two different Coyns, 
Weights or Meaſures, there ariſeth or- 
dinarily two different caſes from ſuch a 
Compariſon. 4 

1. When it is Required to know how 
many Pieces of the firſt Coyn, Weight, or 
Meaſure are equal in value to a known 
number of Pieces of the laſt Coyn, Weight, 
or Meaſure, 

2, When 
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2, When it is required to find out how 
many Pieces ofthe laſt Coyn, Weight, or 
meaſure are equal in value to a given num- 
ber of the firſt ſort of Coyn, Weight, or 
Meaſure. 


An Example of the fi-ſt Caſe may be 
this, VIZ, 


Queſt. 4. If 150 pence at Lonaon are 
equal to 3 Ducats at 1Vaples, and 45 Du- 
cats at Vaples make 34; Shillings at Bruſ- 
ſels, then how many pence at Londen are 
equal to 138 ſhillings at Bruſſels ?* Facit 
960 d. 

This Queſtion may be Reſolved at two 
ſingle Rules of Three ; for firſt I ay, 

If 3 Ducats at Naples make 150 pence 
at London, how many pence will 445 Du- 
cats make ? 

Anſw. 2.40 peice. 

By the fore going Proportion we have 
diſcovered, that 4* Ducats at Naples make 
240 pence at London : And by the Tenour 
of the Queſtion we ſee that 4+ Ducats at 
Venice make 34; ſhillings at Bruſſels, there- 
fore 240 pence at Zongon are equal to 345 
ſhillings at Bruſſels, (for the things that are 
equal to one and the ſame thing, are alſo 
equal to one another,) wherefore we have 
P 4. a 
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a way laid open to pive a ſolution to this 
Queſtion by another ſingle: Rule of Three, 
whoſe Proportion is, 

As 34: ſhillings at Bruſſels is to 240 
pence at London; ſo is 138 ſhillings at 
Brufſels to 960 'pence at London, which is 
the Anſwer to the Queſtion. 


fn Example of the Second Caſe may 
be this, VIZ, | | 


Queſt. 5. If 4ol. Averdupoize weight 
at London is equal to 36 1, weight at Am- 
fterdam; and gol. at Amſterdam makes 
1167. at Dantzick, then how many pounds 


at Dantzich,_are equal to 112 /. of Aver-. 


dupois weight at London ? 
Anſwer, 129743 pounds at Dantzich. 
This Queſtion is likewiſe anſwered at 
two ſingle Rules of Three, viz, Firſt, I 
ſay, 
oP 36 1.at Amſterdam is tO 401. at Lond. 
So is 96 l.at Amſterdam to 1001. at Lond. 
And by the Queſtion you find that go /. 
at Amſterdam is 1161, at Dantzick; and 
therefore 1007. at Zonden is likewiſe equal 
thereunto; wherefore again l ſay, 
As 100 /. at London 1s to 116 l. at Dat. 
SO 1S 112/. at London to 12974 at Dant. 
By. 


” —_— 


— —_ 
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By which I find that 112? 1, at Dant- 
zickare equalto 1121. Averdupois weight 
at- London, 

5- There is a more ſpeedy way to Re- 
ſolve ſuch Queſtions as are contained under 
the two Caſes before mentioned, laid down 
by Mr. Kerſey in the third Chapter of his 
Appendix to Mr. Wingates Arithmetick, 
where he hath given two Rules for the Re 
ſolution of the Queſtions pertinent to the 
two ſaid Caſes, 

6. But. I ſhall lay down a general Rule 
for the ſolution of both Caſes ; - and firſt, 
let the Learner obſerve the following. Di- 
rections in placing of the given ternfls, viz. 

7. Letthere be made two Collumes, and 
in theſe Collumes ſo place the given terms 
one over the other, as that in the ſame Col- 
lume there may not be found two Terms - 
of the ſame kind. one with the other, 

Having thus placed the Terms, the Ge- 
neral Rule is, 

Obſerve which of the ſaid © Collumes 
hath the moſt terms placed in it, and mul-: 
tiply all the Terms thereincontinually, and: 
placethe laſt Produd for a Dividend ; then* 
multiply the terms in the other Collame 
continually, and let the laſt Produtt be a - 
Diviſor, then divide the ſaid Dividend by 
the ſaid Diviſor, and the Quotient thence- 

4 ariſing 
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ariſing is the anſwer to the queſtion. 

So the example of the firſt of the ſaid 
caſes being again repeated, viz, If 150 
pence at Londoy make 3 ducats at Naples, 
and 4* ducats at Naples make 34; hill. at 
Bruſſels, then how many pence at Londen 
are equal to 138 ſhillings at Bruſſels ? 

The terms being placed according to the 
7 Rule will ſtand as followeth. 


5 
Pence at Lond. | 1 JO 3 {| Duc. at Na. 
Ducats at Na | 4% | 347 1 fhill, at Brufſ. 


Shill. at Brufſ. | 138 | 


baving thus placed the terms, that in nei- 
ther collume there is 2 terms of one kind, 
then I obſerve that the collume under A 
hath moſt terms in it, therefore they muſt 
be multiplyed together for a dividend ; viz. 
150 mult. by 44 produceth <**- which 
multiplyed by 138 produc. 42 *2 for a di- 
vidend, then in the collume- under B there 
are 3 and 34; which multiplyed together 
produceth 27 for a diviſor; then having 
divided 42<*25 by 2*2 the quotient is 960 
pence for the anſwer as before. 

Again, let the example of the ſecond 
caſe” bz again repeated, viz. If 401, Aver. 
dupots weight at London make 36 /. weight 
at 


ly 


* ee. lk. ew. AO et A 


Chap. 30 Exchange. 323 
at Amſterdam, and gol. at Amſterdam 
make 1161. at Dantzick then how many 
pounds at Dantzick, are equal to-112/1, 
Averdupois weight at London. 

The terms being diſpoſed according to 
the 7 Rule foregoing will ſtand thus. 


& :- 
L. at Lond. | 40 | 36 | I. at Amſterdam. 
l. at Amfſt. | 90 | 116 |. at Dantzick. 
| 112 | l. at London. 


whetfeby 1 find that the terms under B mul- 
tiplyed together produce 467712 for a di- . 
vidend , and the terms under A viz. 40 . 
and go produce 3600 for a diviſor and di- 
viſion being finiſhed the quotient - giveth 
129'3*2 pounds at. Dantzick, for the an- - 
ſwer. 


CHAP.. 


32s © Chap. 31. 


CHAP. XXXI. 


Single Poſition. 


T. Nerve Arithmetick called the Rule 
of Falſe, as that by which we find 

out a truth, by numbers invented or ſup- 

poſed, and this is either ſingle or double. 

2. The Rule of ſingle Poſition is when 
at once, viz. by one Falſe poſition, or 
feigned number, we find out the true num- 
ber ſought. 

3. Inthe ſingle Rule of Falſe, when you 
have made choiceof your poſition, work it | 
according to the tenour of the queſtion, as | 
if it were the true number ſought, and it by 
the ordering of 1 our poſition you find the 
reſult either too much or too little you may 
then find out the number ſought, by this 
proportion following, viz. 

As the reſi]t of your poſition, is to the 
poſition, ſo is the given number to the num- 
ber ſought, 


Exam 
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Example. 


Queſt. 1. A Perſon having about him 
a gertain number of Crowns, ſaid if the 
fourth and third and ſixth of them were ad- 
ded together, they would make juſt 45, now 
1 demand the number of Crowns he had 
about him ? Anſwer 60 Crowns. 

To reſolve this queſtion ſuppoſe he had 
24 Crowns (or any other number that will 
admit of the like diviſion) now the fourth 
of 2.4 is 6, and thc third is 8, and the ſixth is 
four, all which parts (viz.6,8,and 4.) being 
added together make but 18, butit ſhould 
be 45, wherefore [ ſay by the Rule of three. 

As 18 the ſum of the parts, is to the po- . 
ſition 24 ſois 45 the given number to 60 the 
true number ſought. 

For the fourth of 60 is 15, and the third 
of 60 is 20, and the fixth of 60 is 10, which 
added together make 45. 

Queſt. 2. Three Perſons, viz. A,B,C,thus 
diſcourſe together concerning their age, 
quoth Bto A 1 am as old, and half as old 
again as you, then quoth C to Bl am twice 
as old as you, then quoth A tothem, and I 
am ſure the ſum of F cu apes 1s 165, now 
I demand cach mans age? Anſwer A 30, 
B45, Cgo, years of age, which added to- 
gether makes 165. 

CHAP. 
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CHAP. XXXIL 


Double Poſition, 


I. HE Rule of Double Poſition is,when 

2 Falſe poſitions are aſſumed, to 
give a Reſolution tothe queſtion propoun- 
ded. | 
2. When any queſtion, is ſtated in dou- 
ble poſition, make ſuch a crofs as follow- 


th. 
| 'X b 
C a c 


3. Then make choice of any number 
you think may be convenient for your 
working, which call your firſt poſition, 
and place it at that end of the croſs at a, 
then work with this poſition (as if it were 
the true number ſought, (according to - 
the nature of your queſtion, then having 
found out your errour, cither too much or 
too 
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too little place, it on that ſide the croſs 4, 
then make choice of another number of the 
ſame denomination with the firſt poſiti- 
on (which call your ſecond poſ#r5072) and 
place it on that ſide of the croſs at b, then 
work with this poſition as with the former, 
and having found out your errour, either too 
much or too little,place it on that fide of the 
croſs at c, and then the poſitions will ſtand 
at the top of the croſs, and the errors at 
the bottom each under his correſpondent 
poſitzon, and then multiply the errors into 
the poſitions croſs-wiſe, that is to ſay, multi- 
ply the firſt poſi:0z by the ſecond error, 
and the ſecond poſitzon-by the firſt error, and 
put each produt over its poſition. 

4. Having proceeded ſo far, then conſt- 
der whether the errors were both alike, 
that is, whether they were both too much, 
or both too little, and if they are alike, then 
ſubtrad&the leſſer produdt from the greater 
and ſet the remainder for a-dividend, then 
ſubtra& the leſſer error from the greater, 
and let the remainder be a diviſor, then the 
quotient ariſing by this diviſion is the an- 
ſwer to the "> mag 

5. But if the errors are unlike, that is 
one too much, and the other too little, then 
add the produdts of the poſitions and errors, 
together, and their Sum ſhall be a gy” 
ten 


Ss 
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then add the errors together and their ſum 
ſhall be a Diviſor, and the quotient ariſing 
hence is the Anſwer ; which two laſt Rules 
may be kept in memory by this verſe fol: 
lowing, v1z. 


When Errors are of unlike kinds 
Addition doth enſue 
But if alike, Subtradtion finds 
 Drviding work for you. 


weſt. 1. A, Band C Build» a houſe 
which coſt 76 / of which A paid a certain 
ſum unknown, B paid as much as-A and 
107. over,.and C paid as mvch as A and B, 
now I defire to know each mans ſhare in 
that Charge ? 
Having made a Croſs according to the 
2 Rule, I come according tothe third Rule 
to make choice of 1::y firſt poſition,. and here 
I ſuppoſe Apaid 67. which I put upon the 


- Croſsas you ſee, th-nB paid 461. (for itis - 


ſaid he paid 10./. more then AJ and C paid 
221. for *tis ſaid he paid as much as A and 
B, then Iadd their parts. 


Double Poſnion. 


28 120 1638 288 C 22 
56 12) \ (14 — 
5 32 20 76 
<6 12 44 
20 error 32 


and they amount to 44, but it is ſaid they 
paid 72 /. wherefore it YF 32 too little, 
which I note down at the bottom of the 
Croſs under its poſition for the firſt error. 
Secondly, 1 Suppoſe A paid 9 /. then B 
paid 19/. and C 28 /. all which added toge= 
ther make 56, but they ſhould make 76, 
wherefore the error of this poſition is 20 
which I putat the bottom of the Croſs nn- 
der his poſition, for the ſecond Error, then 
I multiply the Errors and the Poſitions 
Croſfs-wiſe, viz. 32. (the Error of the firſt 
Poſition) by 9 (the ſecond poſition) and 
the produtt is 238, Then I multiply 20 
(the Error of the ſecond Poſition) by 6 
(the firſt Poſition ) and the Produtt is *120. 
Then (according to the 4th. Rule) I 
ſubtra& the leſſer produ& from the great- 
. Er, (viz, 120 from 288 becauſe the Er- 
Yors 
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rors are both alike, viz. too little) and 
there remaineth 168 for a dividend, then 
I ſubtra&k 20 (the leſſer Error from 32 
(the greater Error and the remainder is 
12 for, a Diviſor, then divide 168 by 12 
and the Quotient is 14 for the Anſwer, 
which is the ſhare of A in the payment. 

6. Again ſecondly, If the errors had 
been both too bigg it had had the ſame 
effect , as appeareth by the following 
work 3; for firſt I ſuppoſe A payed 20/. then 
B paid 30 /. and C501. which in all is 100 
but it ſhould have been no more then 76, 
wherefore the firft: Error is 24 too much. A. 
gain | ſuppoſe A paid 18 /. then B muſt pay 
281, aud Cmuſt pay 46. which in all 


20 A A 18 


30 B 320 112 432 B_28 
HS, 20 C 45 
100 14M S) ſum. 92 
76 ſabtre 24 ſubtr. 76 
etc mt—— a 4 
24 error | * ano 1% 


is 921. but it ſhould have been but 76/.where- 
fore the ſecond Error is 16 to much ; then 
I Multiply 20 (the firſt Poſ#50) by 16 
(the ſecond Error, and the product is 320 3 
again I multiply 18 (the ſecond Poſition) 


by 
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by 24 (the firſt Error) and the produdt is 
432+ | 
Then becauſe the Errors are both too 
much I ſubtratt 320 (the lefſer produa) 
from 432 (the greater produd) and there 
Remaineth 112 for a Dividend, likewiſe 
I ſubtra& 16 (the leſſer Errgr) from 24. 
(the greater Error) and the difference is 8 
for a Diviſor, then perform Diviſion, and 
the Quotient is 14 (as before) for the an- 
ſwer. 

Again Thirdly, If the Errors had been 
the one too bigg, and the other too little, 
Refped being had to the 5th. Rule fore- 
going, the anſwer would have been the 
ſame; as thus, I take for my firſt Poſition 
6, and then the error is 32 too little, then 
I take for my ſecond Poſition 18, and then 
the error is 16 too mach, then I multiply 
the Poſitions and errors Croſs-wife , *and 
the produts are 96 and 576, and becauſe 
the errors are unlike. 


viz. one too bigg, and another too little, I 
add 


P 
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add the produtts 66 and 576 together, and 
their ſum is 672 for a Dividend, I likewiſe 
add the errors 32 and 16 together, and 
their ſumis 48 for a Diviſor, then having 
finiſhed Diviſion I find the quotient to be 
14 which is the anſwer, as was found out 
at the þ ſeveral Tryals before. 
For Proof of the work I ſay 


L 
If A paid | I4 
Then B paid 14 and 10 (that is)-24. 
And C paid 14, and 24 (that is)-38 


76 


which is the total value of the building and 
equal to the given Number. 

Thoſe who deſire to ſee the demonſtrati: 
on. of this Rule, let them Read. the 7th. 
Chapterof Mr. Xerſeys Appendix to Win- 

ates Arithmetick, Petiſcus in the 5th. 
k of his Trigonometria, Or Mr. Ough- 
tred inhis Clavs. Mathematice. 

Queſt. 2, Three Perſons, A, B, C, thus 
diſcourſed together concerning their age 

ears of age, po B I 
am as old as Aand:C; and quoth C, Iam 
as old a&you both, if your years. were Fa 

e 


The Sum of all is 
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ded togethcr, Now 1 deſire to know the 
age of cach Perſon? Anſwer A is 18, Bis 
54, and Cis 72 years of age. 

Gue#t. 3, A Father lying at the point 
of Death, left to his 3 Sons, UVIL, A, B, C, 
all his Eſtate in Money, and Divided it as 
followeth, - viz. to A he gave : wanting 
44 1. to Bhe gave-- and 14/. over, and to 
C h< gave the Remainder which was $2 [. 
leſs then the ſhare.of B - Now 1 demand what 
was the Sum left, and each mans part ? 
Anſwer, the ſum bequeathed was 583 1. 
whereof A had 2501; Bhad 2101. and C 
' had 128//. 

Queſt. 4. Two Perſons, viz. A and B 
had each in their hands a certain number of 
Crowns, and A faid to B, If you give me 1 
of your Crowns I ſhall have 5 times as 
as you, and ſaid Bto him again, If you give 
me one of yours, then we. ſhall each of us 


have an equal Numher ; now I demand how - 
many Crowns had each Perſon ? Anſwer, A-. 


had 4 and Bhad 2 Crowns. 
ue? 


which if Iadd © of it ſelf, and from the ſum 


ſubtra& * of it ſelf the Remainder will be. R 


210 ? Anſwer 192. 
Many more queſtions may - be added, 
but theſe well underſtood will be ſufficient 
(even for the meaneſt Capacity) for = 
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5. What Number is that unto ©: : 


- 


i 
* 
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Reſolution of any other queſtion pertinent 
to this Rule. 

There may be an Objeftion made be- 
cauſe we have not treated particularly up- 
on Intereſt, and Rebate, but the operation 
of ſuch queſtions, being more applicable to 
Decimals, are omitted, till we come to ac- 
quaint the Learner therewith. 


Laus Deo Soli. 


Advertiſements. 

Here is in the "Preſs, and will © 

be ſpeedily "Publiſhed, Mr. 

Cocker's Decimal Arithme- 
tick, with Tables of Intereſt and Re- 
bate: for the valuation of Leaſes and 
Aqnmities, either preſent, or in rever- 
fon, at any rate, from 5 to 1o per Cent. 
'per annum3- azd rules for the ralcu- 
lating of thoſe Tables. 

As alſo his Artificial or Logarith- 
metical Arithmetick, ſhewing the Ge- 
neſs or Fabrick of the L ogarithmes, 
and their Application to all the Rules 
of vulgar Arithmetick, &C. -Y 

To which will be added his Algebra 
containing the Dodrine of compoſing, *| 
and reſolving an Equation, with all, {” 
other Rules requiſite for the underſtand- 
ing of that myſterious Art. 

Oz Rotherith-wall againſt Cherry--: 
arden ſtairs are taught Arithmetick\.” 
Geometry, Algebra, AStronomy, N(aut- 
gation, Surveying, Dialling, yrs 
Fortification, the "Projetion of the \ 
Sphere upon any Circle,the uſe of the Globe, © 
and other Mathematical Inſiruments,and all 
Merchants Accompts.By JamesAtkinſon, © 


"Books fold by Thomas Paſlinger at 
the three Bibles on London-Bridge. 


the three 


HE - == _ Art, com- 
monly &glled Algebra expound 
Books, by Zobn Kerſty. — een ay how 

The Engliſh Academy, or a brief Introdu&ion to 
the —_—_ Frey _=_ Grammar, Arithmetich, Geo- 
metry, Muſich. Aftronomy, "> Rbetor#b. >: 
hs Pp h ql Ys, RbetorFcþ, and Logich : 
lars, who are acquainted with no other than their 
native Language, but may alſo be very uſeful to other 
Perſons that have made ſome progreſs in the ſtudies 
of the ſaj41 Arts. By 7obn Newton, D. D. 

Cocker's Morals, .or the Muſes Spring-Garden, 
adorned with many Sentenrtious Diſtichs, and Poems, 
Mirbham's Maſter-piece., 

Davia's Repentance, by Sam, Smith. 
David's Bleſied man, 

Lil/jgrowes Travels. 

Seamans Calender. 

Sea:nans pradtice. 

Marriners Callender. 

Seamans Companion. 

Norwoods Triangles his Epiromor 
Seammans Glaſs. : 
Geormerrical Seaman. 

Gellibrands Epitome. 
Narriners Compaſs reftified. 

" Pilots Sea-Mirror. 

PraQical Navigation. 

+ * Boat-Swains Art. 

/ _ - Dr. Newton's Coſmographic, a treatiſe of Geo- 
metry, and Aſtronomy, and ſurveying; with an ex- 
a& Deſcripcion of rhe Globes. 

The famous Hiſtory of the DeſtruRion of Troy, in 
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She "Palentine and Orſon, price 18 4. 
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E 196 "The ſingle Rule © Chap, 11. 
poſed to be nouriſhed for the ſame time, &c. 
As in the foregoing Examples- is fully de- 


® 


| y 
if their produd is qual to the produt of 


* third and fourth, then is the work truly 
wrought, bur if it falleth out otherwiſe then 


to_ 
ond. (the 1 
one denomination) the work is 
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Chap. 11.. 


CH AP. XIL. 


| The doable Rule of thres 
| Direc. 


| V E- have already , Coe the 
| Rules of Single and 
- | wecome now to lay down the les of Pla 
| ral Propertien. 
I. Plural Proportion, is when more - 0- 
inthe Rule of thrzee than one, . are 
| in propndes,  Thetlore in N 
Eye propounded. refore in 
| | Queſtions that Require Plarality in P 
' FN tion, there are alwaycs. given more 
| three numbers. 
| Madre. wr 24g given 5 nunerss hd 
a is required in_ Propertzon thereunts, 
ſen this faxth Proportional is ſaid to be found 
the double Rule of 3, as in the Que- 
flick ollowing, VIZ. 
If-100 L. in' 12 Months gain 61. interelt, 
6th 4 haha 
| 3. Queſti- 
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hath the-ſame name 
Incereft or Gain-of 


or” 12-{- it matters not 199 +6 <—*75 
-which') muft'- be the (firſt 
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Chap. 12. | - of three Diret. ; 529 
Chapter 1 find the 4th. Proporgional. nam- 
m2 ws 10 s. ſo that by the forego- 
ing fg le queſtion | I have diſcovered how 
751. will gain Intereſt in 12 M. the 
operation whereof followeth on the left hand 
under the Letter A 3 and having diſcovered 
how 'much 75 /. will gain in 12 Months, 
we may by another queſtion eaſily diſcover 
how much it will gain in . 9 | Months, for 
this 4th. zz-ber (thus found) I put in the 
middle between the two loweſt Numbers 
of the five, after —— placed according 
tothe 7th Rule of this Chapter; and then 
it will be a ſecond: Namber.. In another 
Queſtion inithe Rule of 3, the numbers being - 
T2——4 —-10—-9 the firſt and third 
numbers being of one denomination, viz. 
both Motiths, and may be thus expreſſed. 
If 12 Months Require 4 /. 10 5. Intereſt, 
what will 9 Months Require ? and by the 3 
Rule of the 12 Chapter, I find it to be the 
Derett# Rule, and by working according to 
the direQtions latd down in the 7,. 8, and 9 
Rutcs of the 10th. Chapter, I find the 4th. 
Proportionnl. number to the laſt fingle Que- 
ſtion to be 31, 07 5. 06. which is the ſuxth 
Proportional number to the 5 piven number: © 
and is the Anſwer to the General Queſtion. 
The work of the laſt ſingle Queftion is ex- 
preffed on the Right fide of the page 
KR 5 under 


202 The donble Rae 
under the letter B as followeth. 


T. no 0 T ». 6+ me" 
| | 7s If 12—4—t0——9 
_ 20 ; 
30 Mt: 
M5 | go ſbillings 
w—_—_ Yo $, \ I2 
mes) - 4150 (4—rol — 
4 125 
"8 PURE 90 
Rumains ($0) _— - 
Maltiply 2b tofo pence 
ted 9 
x - Yoo} roloo zo 8. — 2) Mo). 


; 12) 9720 {810(617(37 
ſack "4 {10 | 96 72 


n— cy 
12 $g0 
12 "84 


| Sp 
LT 3—7——6 
> Sthit by the foregoing operation I cx 
clude that bf hor 12'Months yain 61 
Intereſt, 55 /. will gain 34. 75. 6 4. 
9 Months, after the Rate, 
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) # The Anſwer wouldhave 
{ $dcen \the-fame, if the 5 12. 61 


FF py en Numbershad beenor- 100 'T 


according to the ſe- 
cond methad,: v-z.. asyou ſce-in the. mE- 


SEorrGeſt'] (ay, if 12 Months-gain6-/. 
what will :9+Months gain, this Queſtion I 


' 


1 
* 
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Chapter, and by the 7 and. '8 Rules of the 
1cth. -Chapter,* Lfind the fourth Proportional 
Number to'theſe three to be:q-1. 10 5. om 

Thas have I found out what is: the Inte- 
;'xeſt of 100 1. for: 9 Months, and I have 
now to find the Intereſt of 75 L.. fotig 
Months ; to effe& which, 1 make this 4th. 
Number (found as before ) tobe my ſeeond 
\-Number mm\the next Queſtion, ſay, if 
100 f; Require 41. 105. wharwill95 1- Re- 
quire, [this' Queſtion 1 find (by the ſaid 3 
Rule of the 1 1th. Chapter) ro- be Dire@, 
and-by the ſaid 7, 8, and 9 Rules of the 
-roth;: Chapter, I find:the Anſwer to be as 
before viz; 1: 75. 6d. 

This Rule hath . been ſufficiently :explain- 
ed by the foregoing Example,” ſo that the 
Learner may be able to Reſolve the follow- 
ing (or any other) queſtions pertinent to 
the double Rule of 3 Dirett, whaſe 'an- 
fwers are there given, but the  operati 
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pur- 


'hnd to'/be: Direft by the 2 Rule of the 7 1th. .<Y 


